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Rationale.->>-After World War II, with school enrollment
reaching a new high year after year, a shortage of teachers
posed a problem of how to get the fundamental facts of science
orer to the pupils.^ This increasing number of school chil¬
dren and the unavailability of persons to teach the subject
became a great concern of education systems throughout the na¬
tion. The introduction of educational television was an ef¬
fort to aid in the solution of the problem.
Television made its first appearance in education in
2
1932 at Iowa State University. The John Hopkins University
presented a series of science programs in its local area, be¬
ginning in March, 1943, in cooperation with Baltimore's WMAR-
3
TV and the Columbia Broadcasting System.
^Edward K. Weaver, "A Philosophy for a Sound Science
Education Program," Education, LXX (September, 1959), 9-12.
2
Dave Chapman, Design for ETV: Planning for School with
Television (New Yorks Industrial Design for Educational Facil¬
ities Laboratories, 1960), p. 3.
3
Lynn Poole, Science Via Television (Baltimore: The John
Hopkins Press, 1950), p. 2.
1
2
When, in 1952 the Federal Communications Commission re-
ceired approximately 250 channels for noncommercial education-
al use, state and local governments and educational institu¬
tions over the country began exploring ways and means of making
the best use of them. The first educational station to go on
the air was KNHT in Houston, Texas, in 1953. Although the
history of educational and instructional television is short
in years, its progress has been rapid. By 1960 there were
fifty educational stations broadcasting to schools and colleges
in twenty-five states and Puerto Rico. In Atlanta, there are
thirty-two elementary schools and nine high schools participat¬
ing in the national program, with a total of one hundred
thirty-five classes.^
Television is believed to be one of the most effective
means of human communication, therefore, it can perform some
functions in the teaching process with great effectiveness,
such as a source of motivation. When any system of communica¬
tion becomes available to a large proportion of the population,
it becomes a potential force in education. Great success comes
with careful selection of curricular items to be taught, meth¬
ods to employ, and teachers whose.personalities carry in the
television classroom.
^Mary Howard Smith, Using Television in the Classroom
(New York: McGraw-Hill Book Co., Inc., 1961), p. 61
3
Television offers the greatest potential in the broadest
areas than most of the audio-visual aids used frequently in
the classroom. It is believed that through television the
child who has not mastered the basic skills will have an op¬
portunity to rely on his senses to assist him in learning on
a more nearly basic level as compared with the child possess¬
ing the required study skills.'*
Educational broadcasting carries messages designed to ac¬
complish many educational purposes. These messages are sent
to students, teachers, school administrators and adults attend¬
ing night school. Purposes, as would be expected, vary accord¬
ing to the philosophy and needs of each system-
In Atlanta, ETV programs for students differ in methods
of presentation according to the level and subject area. How¬
ever, the major purpose of the programs is to serve as an aid
to the classroom teacher.
The science programs offered over WETV, Atlanta, are the
most extensively used of all scheduled. An intersystem,
Atlanta and Fulton County, television science committee works
with area resource people and studio teachers to develop pro¬
grams that classroom teachers will find valuable and will pro¬
vide experiences difficult to bring into the classroom by other
^Doris Martin Moore, "Television Teaching of Two Groups
of Fifth Graders in the Edmond Asa Ware Elementary School,
Atlanta, Georgia 1961-1962" (unpublished Master's thesis.
School of Education, Atlanta University, 1962).
4
means. Students are encouraged Tia programs to complete or
undertake problem-solving activities.^
Evolution of the problem,—An interest in the study was
inspired in one of the pxiblic schools of Atlanta, Georgia.
The writer, a teacher of science in an elementary school, has
only used ETV in her classes in special cases to supplement
the regular class activities. However, a section of the pupils
now in her classes were taught science with ETV in earlier
grades. After reading and hearing the "pros*^ and "cons" re¬
lative to television as an educational, force discussed, the
writer became concerned with its effectiveness in an experi¬
mental group and a controlled group of seventh graders.
Contribution to educational knowledge.—It is hoped that
this study will provide additional objective evidence as to
the relative effectiveness of educational television as com¬
pared with traditional approaches to the teaching of science.
Statement of the problem.—The problem involved in this
study was to test the hypothesis that there would be no sta¬
tistically significant difference in science achievement when
seventh grade pupils are taught through the medium of educa¬
tional television and traditional media.
Purpose of the study,--The major purpose of this study
^Educational Broadcasting. Atlanta and Fulton County
(Atlanta: 1963-64), p. 9.
5
vas- to conduct an esperiment designed to determine whether
science achievement is enhanced when seventh grade students
are taught science by educational television as compared with
their science achievement when taught traditionally. The
specific purposes of this research were as follows:
1* To determine the level of science achievement of the
two seventh grade classes at the beginning of the ex¬
periment .
2. To ascertain significant differences in achievement
in science of the two groups during the experimental
periods in achievement, if any,, which accrued or
emerged during the experimental period.
3, To determine the implications, if any, for educational
theory and practice as may be derived from the analy¬
sis and interpretation of the data.
Limitation of the study.-*-The research design did not
allow for the initial learning of science outside of the class¬
room. The study was further limited in that the experimental
period did not allow for the rotation of the groups more than
one time.
Definition of terms.—The significance of each of the
basic terms used in this study is given below;
V-
1. "Audio-visual" - Any learning experience involving
both sight and sound
6
2. "Classroom teacher" - The person who works directly
with the children in school.
3. "Educational television" - All programs of an educa¬
tional or cultural nature that are telecast over edu¬
cational television channels.
4. "Traditional class and teacher" - Refers, to regular
class or students who do not use television as an in¬
structional aid.
5. "Open-circuit" - Refers to ETV by commercial net¬
works .
6. "Closed-circuit" - Refers to private reception of
televised information^ which is made possible by
transmitting from cameras over wires, or by micro-
wave, to receivers that are included in a closed
circuit.
7. "Control group" - Refers to pupils taught in the
traditional manner without the use of television.
8. "Experimental group" - Refers to pupils taught by
means of television programs.
Collection of data.—^The data for this research were se¬
cured by the administration of the Kublmann-Anderson Intelli¬
gence Test, Form G; the Sequential Tests of Educational Pro¬
grams Form 3A and Form 3B, and the Teachmade Achievement Test
to the seventy-one pupils enrolled during the second semester
7
1963-1964 in the Oglethorpe Elementary School^ Atlanta, Georgia-
The tests used in the study were administered as fol¬
lows :
1. During the first weeks of February, the Kuhlmann Test,
Form G, was administered.
2. During the second week in March, the Sequential Tests
of Educational Progress, Form 3A, were administered.
3. During the last week of April, the Sequential Tests
of Educational Progress, Form 3B, were administered.
4. During the last week in May, the Teacher Made Achieve¬
ment Test was administered.
The Kuhlmann-Anderson Intelligence Test, the Sequential
Tests of Educational Progress, Form 3A and Form 3B, the Teacher-
Made Achievement tests were given in the science classroom. The
s\ibjects were arranged in single seats. Each pupil had the
necessary pencils and other materials.
The writer had at her convenience extra pencils, extra
erasers, a test, test manual or instructions for administra¬
tion of the test. After checking to see that all examinees had
all materials required, the test booklets were distributed. The
manual of instructions was followed.
Locale of the study.—This study was conducted at the
Oglethorpe Elementary School, Atlanta, Georgia, during the last
twelve weeks of the second semester of the 1963-1964 school
8
year* This school is located in the southwestern section of
the city with an enrollment of 556 pupils from low and average
income families with a grade range of kindergarden through the
seventh grade, with provisions made for the blind, the hard of
hearing, the mentally retarded and the physically handicapped,
and a teaching staff of 23 classroom teachers.
Method of research.“-The method of research used in this
study was the experimental method, utilizing the rotating of
groups technique, standardized tests, teacher-made test, sta¬
tistical analysis, and curriculum materials to collect data re¬
quired for this study. The rotation group was used to minimize
differences that might arise in the groups. The two groups of
siibjects used in this study were the two sections of the seventh
grade of the Oglethorpe Elementary School, Atlanta, Georgia,
1963-1964, These groups were sections or groups were used as
they were set up at the beginning of the school year.
The design of the study follows:
Experimental Control
Section A Test I Section B
First Experimental







SubjectsThe s\zbjects who were included in this re¬
search were sixty-nine seventh grade pupils enrolled in the
Oglethorpe Elementary School, Atlanta, Georgia. There ages
ranged from 10 years to 13 years.
Research procedure.—The following procedural steps were
used during this research.
1. Permission to conduct this study was secured from the
proper school authorities.
2. A survey of related literature pertinent to this study
was made,
3, The Kulhmann-Anderson Intelligence Test was adminis¬
tered for the purpose of securing equivalent data for
comparing the groups as they were formed.
4, The initial test administered was designed to ascer¬
tain the beginning levels of knowledge, understanding
and practices in science by the use of Sequential
Tests of Educational Progress, Form 3A.
5. The pupils were taught for a 4 1/2-week period during
which one group was exposed to television training
and the other group was taught without television as
an aid.
6, The mid testing was designed to ascertain the level
of achievement of the experimental (TV) and controlled
(non TV) groups during the first experimental periods.
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7. The pupils were taught for an additional 4 1/2 weeks
with the group being taught with the use of television
being rotated; thus, now becoming the "traditional"
group, and the group taught without the use of tele¬
vision became the "television" group,
8. The final testing was designed to determine the rela¬
tive achievements of the two groups using the teacher-
made achievement test.
9. The data derived from the testing programs were as¬
sembled in appropriate tables, and treated statisti¬
cally for the following indices; mean, median, stand¬
ard deviation, standard error of the mean, and
Fisher's "t".10.Findings, conclusions, implications and recommenda¬
tions as derived from the data are presented in the
thesis.
Description of instruments.^—The instruments used in
this study were selected to reveal substantiating evidence of
the purpose for which the study was made. Instruments used to
collect data' for the study were;
1. Kuhlmann-Anderson Intelligence Test, Form G,^ Sixth
Edition, 1927, 1952 - a battery (or series) beginning
^F. Kuhlmann and Rose G, Anderson, Ktihlmann-Anderson
Test, Form G. Primary Battery (Princeton: Personnel Press, Inc.,
1952).
11
on the kindergaxden level and ending at the twelfth
grade level - tests the intelligence of pupils fall¬
ing within that limit. These tests are labeled K,
K, C, D, E, G, and H, Form G was used to test the
seventh grade pupils in this study. There are a total
of 39 tests in the Kuhlmann-Anderson series, with
each group constituting a certain nxunber of tests.
The tests are arranged in order of difficulty accord¬
ing to chronological age of children with ability to
pass half of the items found in the lower level.
2. The Sequential Tests of Educational Progress^ (step)
1957, are a special kind of achievement test series.
STEP focuses on skill in solving new problems on the
basis of information learned, rather than on ability
to handle only "lesson material^ STEP provides for
continuous measurement of skills over nearly all of
the years of general education, so that the cumula¬
tive effects of instruction can be ascertained. The
tests are long enough and broad enough to provide
data for sound individual interpretation. STEP in¬
cludes tests in the seven major fields of school and
college instructions reading, writing, listening,
^Muriel Beuschlein, et al., Secpiential Tests of Educa¬
tional Progress, Forms 4A and 4B.
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essay, social studies, mathematics, and science.
There are four levels of tests in each area. Level 1
is suitable for t3rpical students in grades 13 and 14
(college). Level 2 is most appropriate for high
school students and Level 3 for junior high school
students, and Level 4 for students in grades 4, 5,
and 6, Each test (except in the essay area) is com¬
posed of a ntimber of groups of questions with all
the questions in a group related to the same situa¬
tion, All of the tests consists of 35 minutes,
units, so that they can be administered conveniently
in the regular class period. Test 3A and 3B were
administered to the groups used in this study, STEP
3A and 3B tested the science achievement of the two
groups used in this study,
3. The Teacher-Made Achievement Test,—An objective t3rpe
test measuring achievement in the major concepts
taught and general knowledge. It attempts to also
measure the scientific attitudes or problem solving
ability. The statements are short, with illustra¬
tions given in some cases to help make questions
pointed. The test is composed of twenty-nine items
and each pupil was given enough time to complete the
test.
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Survey of related literature,--To facilitate the dis¬
cussion of the related literature pertinent to this study, the
following sequence of topics has been employed; (a) philosophy
and objectives of science teaching, (b) objectives of ETV,
(c) attitudes and opinions of teachers and pupils toward ETV,
(d) what ETV can do, (e) what ETV cannot do, (f) researches.
Philosophy and objectives of science teaching - A phil¬
osophy is a representation of a preference for a way of life.
The American way of life is that of democracy. The first con¬
cern is a democracy for the human organism. All our institu¬
tions exist for the purpose of promoting the individual youth.
Our goal is a sound life in which each individual can be seen,
and find in his sharing, a unique road distinctive ofhis own
peculiar compulsory education will produce intelligent effec¬
tive participant-citizens. ¥e must conclude, therefore, that
science education must also be a discipline of the individual
for intelligent effective participant-citizenship — the moment
of education toward a standpoint from which it seems itself as
consciously striving to build democracy is the most important
development of the twentieth century.^
The types of objectives proposed in the Forty-sixth
Yearbook follows;
^Weaver, op. cit., pp. 9-12,
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A, Functional information or facts about such matters as:
1. The uniyerse - the earth, sun, moon, stars, weath¬
er, and climate
2. Living things - plants and animals
3. The human body - its structure, function and care
4. The nature of matter - elements, compounds, mix¬
tures, chemical changes, physical change, solids,
liquids and gases.
B, Functional concepts such as:
1. Space is vast
2. The earth is very old
3. All life involved from simpler forms
4. All matter is probably electrical in nature
C, Functional understanding of principles, such as:
1. All living things reproduce their kind
2. Changes in the seasons and differences in weather
and climate depend largely upon the relation of
the earth to the sun
3. Energy can be changed from one form to another
4. All matter is composed of single elements or com¬
binations of elements.
5. Living things in a given environment or locality
are mutually interdependent.
D, Instructional skills, such as aJoility to:
15
1. Read science content with understanding and satis¬
faction
2. Perform simple manipulatory activities with sci¬
ence equipment
3. Perform fundamental operations with reasonable ac¬
curacy
4. Read maps, charts, graphs, tables and interpret
them
E. Problems - solving skills, such as ability to;
1. Sense a problem
2. Define a problem
3. Study the situation for all facts and clues bear¬
ing on the problem
4. Make best tentative esq^lanations and hypothesis
5. Select the most likely hypothesis
F. Attitudes, such as;
1. Open-mindedness - willingness to consider new facts
2, Intellectual honesty - scientific control, with¬
holding conclusions until all available facts are
in, not generalizing from insufficient data.
G. Appreciation, such as;
1. Appreciation of the contributions of scientists
2. Appreciation of basic causal and effect relation¬
ships
16
3. Sensitivity to possible ways and appreciations of
science in personal relationships, disposition to
the use of scientific knowledge and abilities in
such relationships
H, Interests such as:
1. Interest in some phases of science as recreational
activity or hobby
2. Interest in science as a field of vocation^
Ob.jectives of educational television - The term "educa¬
tional television," gained widespread recognition as a result
of action, in 1952, of the Federal Communications Commission
in reserving 242 TV channels for non-commercial use by educa-
2
tional interest in the country.
Among the objectives of educational television are: (1)
to broaden the curricultim of smaller schools which are unable,
financially, to offer ascomplete an educational program as
they would like, (2) to enable the classroom teacher to devote
more time to individual learning needs, (3) enhance still fur¬
ther skills of classroom teachers by coupling with their talents
National Society for the Study of Education. Science
Education in American Schools. Forty-sixth Yearbook, Part I,
pp. 28-29,
2
James ¥, Brown, Richard B, Lewis, and Fred F. Harcle-
road, TV Instruction Materials and Methods (New York: McGraw-
Hill Book Company, Inc., 1959), p, 212.
17
and personal contacts the additional resources of outstanding
television instruction, (4) to allow a large nTunber of stu¬
dents to benefit from such added learning resources, and (5)
to help stretch the available school dollar still further and
at the same time improve the quality of instruction.^
Attitudes and opinions of teachers toward ETV - Educa¬
tional television brought concern to many teachers as to their
professional positions. Teachers felt that television would
put them out of work. Resistance and fear decreased as the
program progressed.
A Teacher-Opinion Poll reported in the November 1961
issue of the National Education Association Journal one-half
(53.8 per cent) of American's public school classroom teachers
at the time of the interview believed that television offers
real promise for improving the quality of education. Only 28
per cent believe they do not. But 18 per cent were undecided.
This eapected improvement however, was based on the assumption
that school classes be maintained at about their present
2
sizes.
Teachers were much less optimistic about technological
^Herbert J. Klausmeier, Learning and Hiiman Abilities;
Educational Psychology (New York: Harper and Brothers, 1961),
pp, 420-21.
2
National Education Association Research Division,
"Teacher-Opinion Poll," NEA Journal, L, No, 8 (November, 1961),
30-31.
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advances offering possibilities for increasing class size,
without a loss in quality of instruction. Slightly over 58
per cent said the little if any increase would be possible.
Only one teacher in five believed such advances could facili¬
tate larger classes without a loss in instructional quality.
The question was:
In your opinion, do technological advances such as
teaching by television offer a realistic possibility for
increasing the size of class in the grade or subject you
teach without a loss in quality of education?^
What ETV can do - In its instructional role, ETV is
hailed by some enthusiasts as the major solution to many strug¬
gling educational problems that face us today. One argument
frequently advanced in favor of school ETV centers as its
''unique" advantages according to a report by the Ford Founda¬
tion follows:
Students in today's classrooms can have a close-up view
of physical and chemical processes that cannot be duplicat¬
ed in any but the most expensive laboratories - They can
see and hear the outstanding schools of our age. They can
have access to the great museums of history, and nature.
A whole treasure of new and stimulating experiences that
were beyond the reach of yesterday's students can be
brought into the classroom for today's students.^
Television is a particular medium which seems to provide
^Ibid.
2
Marjorie Granger Dawson, "Is Something Wrong with ETV
Picture?" National Education Association Journal. L, No. 5
(May, 1961), 45.
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a direct contact with the individual and makes the learner
feel that the lesson is being presented for him alone. Such
contact provides a teacher-pupil relationship which is in it¬
self, unique. Unfortunately, except in a "talk back situa¬
tion" the pupil does not have an opportunity to ask questions,
if however, the TV teacher has created a learning situation
which causes the receiver to think, to explore, and to go be¬
yond the lesson for additional knowledge or skill, then learn¬
ing high level has taken place
Another contribution of ETV is the making available of
local resources on a broad scale. In a large school it would
be impossible to ask a single resource person to view hundreds
of classrooms when a unit of study is being studied. TVreadily
and easily brings resource people and places of interest into
2
the classroom.
Educational television is benefitted in that it offers
the teacher a chance to discover learning problems thus pre¬
venting serious difficulties from arising. It may also be
used by the classroom teacher to motivate learning, to intro¬
duce a new unit of work or to re-enforce a concept already
learned,^
^Adah Miner, "ETV: Its All in How You View It," National
Education Association Journal. L, No. 5 (May, 1961), 46.
^Ibid. ^Ibid.
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On the local level opinions have been voiced as to ad¬
vantages of ETV. A recent research conducted by a group of
Atlanta school teachers thought television affords these ad¬
vantages :
1. It encouraged the gifted child to develop at his ovm
rate.
2. It presented a greater challenge to the average stu¬
dent.
3. It provided a wider scope of learning situations for
children.
4. It stimulated reading interests in a non-reader.
5. The elements of competition were keener among the
students.
6. Pupils seemed to be generally happier with the pro¬
gram.
7. Specialization in subject matter areas was made pos¬
sible.
8■ The pupils recognized the need to take notes effec¬
tively,
9. There was a development of a keener sense of responsi¬
bility,
10, A sense of cooperation with other students was developed.^
^Thomas Heathe Slater School Faculty, "Through the Magic
Eve." The Stoddard Plan (June, 1958-1959), 1.
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Related to what ETV cannot do are the disadvantages of
educational television. There have been disadvantages men¬
tioned as indicated belows
1. At no station presently broadcasting are the stand¬
ards as high as they should be or as they ultimately
will be, and this is for an obvious reason. Compet¬
ent engineers and studio technicians are hard to come
by and many of the best of them are lured away by
higher pay to commercial stations. Consequently, the
sheer technical competence of production often suf¬
fers by comparison with that of coinmercial broadcast¬
ing.
2. Lack of a centralized program source has been a major
handicap to the classroom television, as it was
earlier to educational radio. Radio solved this prob¬
lem by "canning" the best programs on tapes which
could be circulated among many stations. Similar
"pooled" resources have become available to educa¬
tional television stations by establishment of the
"Educational Television and Radio Center" at Ann Arbor,
Michigan, Programs of exceptional merit are here
selected from the output of these stations and made
available to subscribers on Kinescope, together with
many more commissioned elsewhere and including some
22
of th.e finest commercial television programs.
Many ideas have been e25plored to Jielp determine meaning¬
ful and workable solutions to these problems:
1. The television teachers could not examine notebooks
and homework assignments regularly without extreme
difficulty.
2. Television programs were not geared to meet the needs
of our children.
3. Not enough individual attention was given to the slow
learners.
4* Television was all give and no take.
5. Children had difficulty in retaining questions tintil
the question and answer period.
6. School facilities.were not properly designed for this
program.
7. Flexibility in the program was difficult to achieve.
8. The inability to listen analytically and take notes
was prevalent.^
State School Superintendent Claude Purcell states that
television teaching is considered a forward step for education
^Siepman, Charles A. T.V. and Our School Crisis (New
York: Dodd, Mead and Company, 1965), p. 36.
2
Thomas Heathe Slater Elementary School Faculty, cit.,
p. 12.
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in Georgia. New tools such as television can strengthen the
program of every local school and provide new learning oppor-
1
tunities for every child.
The October, 1960 issue of Focus carries the following
statement by the Superintendent of the Atlanta Public Schools,
Dr. John ¥. Letson:
The versatility of television for communication of vital
information to large groups of people is just now beginning
to be realized. In fact, television has the advantage of
enabling demonstration of techniques and the presentation
of concrete details which would be impossible for large
audiences
What ETV cannot do - Certain types of experiences cannot
be transmitted by television in any but marginal or illusory
ways. Some of the most important are:
1. Provide face-to-face contact.
2. Allow for extensive "give and take" in the applica¬
tion of abstract ideas.
3
3. Offer seminar instruction (except by precept).
Researches - The opinions of many have been voiced re¬
garding television as an educational force. Television i^peals
^The Atlanta Constitution (Atlanta: September 5, 1960),
p. 8.
2
Focus (Atlanta: October, 1960), p. 4.
3
Lawrence F. Costello and George N, Gordon, Teach With
Television - A Guide to Instructional T.V, (New York: Communi
cation Acts Board, 1961), p, 39.
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to most people regardless of difference in background, ages,
and socio-economic background.^
As a result of summarized related literature, one re¬
searcher foTind, among other things, that education depends
upon communication; television is the ultimate as a mass
medium of communication; radio and TV are direct avenues of
information and example; TV^s uniqueness is based on immediary,
spontaneity, and intimacy; television is a tool comparable
only to the invention of printing in its powers to inform and
influence thought; television is the miracle medium of this or
2
any other country.
Among the findings as a result of summary of related
literature a researcher notes the following;
1. Television, when properly used is recognized as an
audio-visual aid that keeps its material up to date; gives
each child a front row seat during a demonstration, re¬
creates incidents from the past and allows the pupils to
view an object while the e3q3lanation of the object is being
made.
Signey Harrison Estes, ''The Initial Year of Educational
Television in the Seventh Grade, In a Selected Atlanta Public
School" (unpublished Master's thesis. School of Education,
Atlanta University, 1959), p. 10.
2
Elva T. Foster, "Analysis of Television Preferences and
General Interest of Pupils of Fourth, Fifth and Sixth, and
Seventh Grades of Oglethorpe Elementary School, Atlanta,
Georgia" (unpublished Master's thesis. School of Education,
Atlanta University, 1962), p. 12.
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2. Television, for the most part, is regarded as an
audio-visual aid and not as some machine that can pump
knowledge into one's veins.^
Siimmary of Related Literature
The summary of the findings of the literature in the
area of television education has been organized under the fol¬
lowing captions: (a) philosophy and objectives of science
teaching, (b) objectives of ET¥, (c) attitudes and opinions
of teachers and pupils toward ETV, (d) what ETV can do, (e)
what ETV cannot do.
Philosophy and objectives of science teaching - A philo¬
sophy is a representation of a preference for a way of life.
The American way of life is that of democracy. The first con¬
cern in a democracy is for the human organism. All our insti¬
tutions exist for the purpose of promoting the individual
youth. Our goal is a sound life in which each individual can
be seen, and find in his sharing, a unique road distinctive of
his own peculiar personality. Compulsory education will pro¬
duce intelligent effective participant-citizenship; therefore,
science education must also be a discipline of the individual
for intelligent effective participant-citizenship.
Objective of educational television - The term "educatLanal
^Mildred Sanders Smith, "The Effect of Educational TV on
Science Learning" (unpublished Master's thesis. School of Edu¬
cation, Atlanta University, 1962), p, 21.
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teleTision," gained widespread recognition as a result of ac¬
tion in 1952, of the Federal Communications Commission in re¬
serving 242 TV channels for non-commercial use by educational
interest in the country. Its objectives are many among which
is to broaden the curriculum of smaller schools which are un¬
able financially to do so.
Attitudes and opinions of teachers - ETV, educational
television, brought concern to many teachers as to their pro¬
fessional positions. Teachers felt that television would put
them out of work. Resistance and fear decreased as the pro¬
gram progressed.
What ETV can do - In its instructional role, ETV is
hailed by some enthusiasts as a major solution to many strug¬
gling educational problems that face us today. Among other
things, it contributes by making available local resources on
a broad scale, it offers the teacher a chance to discover
learning problems of the pupils, and it may be used as a
source of motivation for the students.
What ETV cannot do - Certain types of experiences cannot
be transmitted by television. Some of the most important arei
it provides only face to face contact and not the personal
contact needed; it allows for extensive "give and take" in the
application of abstract ideas, and it does not allow for indi¬
vidual differences
CHAPTER II
PRESENTATION AND ANALYSIS OF DATA
Orq-anizatlon and treatment of data.-"The analysis ajid
evaluation of the data to be presented in this chapter were
derived from four major sources, namely: (a) the performances
of the pupils on the intelligence test (Kuhlmann-Anderson In¬
telligence Test, Form F);^ (b) the performances of the pupils
on an initial science test (Sequential Tests of Educational
2
Progress, Form 3A); (c) the performances of pupils on a mid-
3
test (Sequential Tests of Educational Progress, Form 3B);
f
(d) the performances of the pupils on a final test (The
Teacher-Made Achievement Test); (e) the performances of the
two television and two non-television groups on the Sequential
Tests of Educational Progress (Form 3B) and the Teacher-Made
4Achievement Test when the scores are converted into T scores.
^F. Kuhlmann and Rose Anderson, Kuhlmann-Anderson Test
Form F, Intermediate Battery (Prinston Personal Press, Inc.,
1952).
2
Murial Beushlein, et al., Sequential Tests of Educa¬
tional Progress Form 3A, Intermediate Battery (Prinston: Edu¬
cational Testing Service, 1956).
^Ibld., Form 3B,
P, Guilford, Fundyaental Statistics in Psycholoc^




The data rerealed by the scores on the above tests, as
made by the two groups denoted as television and non-televi¬
sion, will be presented and analyzed through the series of
tables and diagrams listed below:
1. Data on the significant indices and observed sta¬
tistical differences between the two groups of sub¬
jects on the Kuhlmann-Anderson Intelligence Test,
Form
2. Data on the significant indices and observed statis¬
tical differences between the two groups of pupils
on the Sequential Tests of Educational Progress,
2
Forms A and B, and the Teacher-Made Achievement
Test.
3. Frequency Polygon of scores made by the two groups
of subjects on the Kuhlmann-Anderson Intelligence
Test, Form
4. Frequency Polygon of scores made by the two groups of
subjects on the Sequential Tests of Educational Pro¬
gress, Forms A and B, and the Teacher-Made Achieve¬
ment Test,
5. Interpretative summary.
^Kuhlmann and Anderson, op, clt.
2
Murial Beuschlein, et al., op, clt.
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The criterion of reliability of the statistics involved
in the test of significance for the respective test components
was Fisher'"s "t" test of 2.58 for significant difference at
the one (1) per cent level of confidence.^
Indices on Intelligence
Knhlmann-Anderson Intelligence Test, Form F.—The data
on the school achievement as derived from the Kuhlmann-
Anderson Intelligence Test, Form F, as obtained by the Tradi¬
tional Group and the Television Group of seventh grade pupils
in the Oglethorpe Elementary School, Atlanta, Georgia, 1963-
1964, are presented in Tables 1 and 2, pages 30 and 31, re¬
spectively, and Figure 1, page 32.
Traditionally taught. - The scores of the 36 pupils
placed in the Traditional class ranged from a low of 68 to a
high of 132, with a mean score of 96,35, a standard deviation
of 5.05 and a standard error of the mean of ,86, Twenty-three
or 64 per cent scored above the mean, 10 or 28 per cent scored
below the mean, and 3 or .08 per cent scored within the mean
class interval.
Televised taught. - The scores of the 35 pupils placed
in the Television class ranged from a low of 68 to a high of
^Guilford, _02. cit.
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TABLE 1,-“Distribution of th.e raw scores on the Kuhlmann-
Anderson Intelligence Test, Form K, as obtained by the seyenty-




Number Per Cent Number Per Cent
131 - 135 1 12.85 1 2.78
126 - 130 1 2.85 1 2.78
121 - 125 1 2.85 0 0
116 - 120 2 5.71 2 5.55
111 - 115 1 2.85 4 11.11
106 - 110 5 14.25 2 5.55
101 - 105 2 5.71 4 11.11
CD 00 1 100 2 5.71 6 16.66
91 - 95 7 20.00 3 8.33
86 - 90 1 2.85 3 8.33
81 - 85 2 5.71 3 8.33
76 - 80 6 17.14 2 5.55
71 - 75 2 5.71 3 8.33
1CDCD 70 2 5.71 2 5.55





132 with a mean score of 96.00, a standard deviation of 5,60,
a standard error of the mean of 96. Twenty-two or 63 per cent
scored above the mean, and 12 or 34 per cent scored above the
31
mean, and one or tliree per cent scored within the mean class
interTal,
"t*^ ratio comparative data. - Further, Table 2 shows
the significance of the difference in achievement for the two
groups as follows. The mean for the Non-television Group was
96.35 and for the Television Group it was 96.00, with a dif¬
ference of .35 in favor of the Non-television Group. The
standard deviation for the Non-television Group was 5.05 and
for the Television Group it was 5.60 with a difference of .55
in favor of the Television Group. The standard error of the
mean for the Non-television Group was .86 and for the Tele¬
vision Group it was .96 with a difference of 10 in favor of
the Television Group.
TABLE 2.--Significant difference on the Kuhlmann-Anderson In¬
telligence Test, Form F, between the thirty-six traditional
and thirty-five television grouped seventh grade pupils of the
Oglethorpe Elementary School, Atlanta, Georgia, 1963-1964
Group






M - M t
Television 35 96.00 91.55 5.60 CDCD.
and .35 1.28 .27
Non-Television 36 96.35 97.10 5.05 00 cn
The ''t" of .27 was not significant for it was less than
2.58 at the .01 per cent level of confidence. Therefore, the
71-75 81-85 91-95 101-105 111-115 121-125 131-135
Scale of Scores
Fig. 1.—Frequency polygon of scores on the Kuhlmann-Anderson Intelli¬
gence Test, Form F, as obtained by the thirty-six traditionally and thirty-
five television taught seventh grade pupils in the Oglethorpe Elementary
School, Atlanta, Georgia.
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difference on school achierement (Kuhlmann-Anderson Intelli¬
gence Test, Form. F) between the two groups; Traditional and
Television, was not statistically significant.
Indices on Science Achievement
Initial Testing Session
Sequential Tests of Educational Progress (Form 3A), -
The data on school achievement as derived from the raw scores
on the Sequential Tests of Educational Progress (Form 3A) as
obtained by the Traditional Group and the Television Group of
seventh grade pupils in the Oglethorpe Elementary School,
Atlanta, Georgia, 1963-1964, are presented in Tables 3 and 4,
pages 34 and 35, respectively, and Figure 2, page 36.
Traditionally taught. - The scores of the pupils taught
by traditional methods without television as an aid ranged
from a low of seven to a high of 41, with a mean of 24.41, a
standard deviation of 8,19, and a standard error of the mean
of 1.37. Eighteen or 50 per cent of the pupils scored above
the mean, 10 or 28 per cent of the pupils scored below the
mean, and eight or 22 per cent scored within the mean class
interval.
Televised taught. - The scores of the pupils placed in
the Television class ranged from a low of eight to a high of
48, with a mean of 24.33, a standard deviation of 9.81, and a
standard error of the mean of 1,73. Seventeen or 52 per cent
34
TABLE 3."-Distribution of the raw scores on the Sequential
Tests of Educational Progress, Form 3A, as obtained by the
sixty-nine seventh grade pupils of the Oglethorpe Elementary
School, Atlanta, Georgia, 1963-1964
Scores
Television Non-Te.Levision
Number Per Cent Number Per Cent
46 - 48 1 3.03 0 0
43 - 45 1 3.03 0 0
40 - 42 1 3.03 2 5.55
37 - 39 3 9.09 1 2.78
34 - 36 0 0 0 0
31 - 33 3 9.09 7 19.44
28 - 30 3 9.09 3 8.33
25 - 27 1 3.03 3 8.33
22 - 24 4 12.12 2 2.78
19 - 21 5 15.15 8 22.22
16 - 18 6 18.18 4 11.11
13 - 15 3 9.09 1 2.78
10 - 12 1 3.03 4 11.11
7-9 1 3.03 1 2.78





of the pupils scored above the mean, 11 or 33 per cent of the
pupils scored below the mean, and five or 15 per cent scored
35
with-in the mean class interval.
"t" ratio or comparative data. - Further, Table 4 shows
that the significance of the difference in achievement for the
two groups as follows. The mean for the Non-television Group
was 24.41 and for the Television Group it was 24.53 with a
difference of 12 in favor of the Television Group, The stand¬
ard deviation for the Non-television Group was 8.19 and for
the Television Group it was 9.81, with a difference of 1.62
in favor of the Television Group. The standard error of the
mean for the Non-television Group was 1.37 and for the Tele¬
vision Group it was 1.73 with a difference of 36 in favor of
the Television Group,
TABLE 4,--Significant difference on the Sequential Tests of
Educational Progress, Form 3?^> between the thirty-six tradi¬
tional grouped and thirty-three television grouped seventh
grade pupils of the Oglethorpe Elementary School, Atlanta,
Georgia, 1963-1964
Group







Television 33 24.53 21.90 19.81 1.73
and .12 2.21 .054
Non-Television 36 24.41 21.50 8.19 1.37
The "t" of .054 was not significant in that it is less
than 2,58 at the ,01 per cent level of confidence. Hence, the
7-9 13-15 14-21 25-27 31-33 37-39 43-4^
10-12 16-18 22-24 28-30 34-36 40-42 46-48
Scale of Scores
Fig. 2.—Frequency polygon of scores on the Sequential Tests of
Educational Progress, Form. 3A as obtained by the sixty-nine seventh grade
pupils in the Oglethorpe Elementary School, Atlanta, Georgia.
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difference in scliool achievement (Sequential Test of Educa¬
tional Progress, Form 3A) between the two groups, "Traditional
and Television," were not significant statistically.
Indices on Science Achievement
Mid-Testing Session
Sequential Tests of Educational Progress (Form 3B), -
The data on school achievement as derived from the raw scores
on the Sequential Tests of Educational Progress (Form 3B) as
obtained by the Traditional Group and the Television Group of
seventh grade pupils in the Oglethorpe Elementary School,
Atlanta, Georgia, 1963-1964, are presented in Tables 5 and 6,
pages 38 and 39, respectively, and Figure 3, page 40,
Traditionally taught, - The scores of the pupils taught
by traditional methods without television as an aid ranged
from a low of six to a high of 46, with a mean of 20.50, a
standard deviation of 7,26 and a standard error of the mean of
1.23, Eighteen or 50 per cent of the pupils scored above the
mean, 10 or 28 per cent of the pupils scored below the mean,
and eight or 22 per cent of the scores were within the mean
class interval.
Televised taught, - The scores of the pupils placed in
the Television class ranged from a low of six to a high of 47,
with a mean of 20,73, a standard deviation of 6,03, and a
standard error of the mean of 1,07, Seventeen or 52 per cent
38
TABLE 5 .--Distribution of the raw scores on the Sequential
Tests of Educational Progress, Form SB, as obtained by the
sixty-nine seventh grade pupils of the Oglethorpe Elementary
School, Atlanta, Georgia, 1963-1964
Score
Television Non-Television
Number Per Cent Number Per Cent
46 - 48 1 3.03 1 2.78
43 - 45 0 0 0 0
40 - 42 • 1 3.03 0 0
37 - 39 3 9.09 1 2.78
34 - 36 0 0 0 0
31 - 33 0 0 2 5.55
28 - 30 0 0 5 13.88
25 - 27 2 6.06 3 8.33
22 - 24 1 3.03 4 11.11
19 - 21 9 27.27 4 11.11
16 - 18 8 24.24 6 16.66
13 - 15 3 9.09 6 16.66
10 - 12 3 9.09 2 5.55
7 - 9 2 6.06 2 5.55







of the pupils scored below the mean, and five or 15 per cent
scored within the mean class interval.
"±" ratio or comparative data. - Durther, Table 6 shows
the significance of the difference for the two groups as fol¬
lows. The mean for the Non-television Group was 20.50 and
for the Television Group it was 20,73 with a difference of
.23 in favor of the Television Group, The standard deviation
for the Non-Television Group 7.26 and for the Television Group
it was 6.03 with a difference of 1.23 in favor of the Non¬
television Group, The standard error of the mean for the Non¬
television Group was 1.23 and for the Television Group it was
1.07 with a difference of 16 shown in the scores in favor of
the Non-television Group.
TABLE 6.—Significant difference on the Sequential Tests of
Educational Progress, Form 3B, between the thirty-six tradi¬
tional grouped and thirty-three television grouped seventh
grade pupils of the Oglethorpe Elementary School, Atlanta,
Georgia, 1963-1964
Group







Television 33 20.73 18.66 6.03 1.07
and .23 1£3 .144
Non-Television 36 20.50 20.00 7.26 1.23
The "t" of .14 was not significant for it is less than
Scale of Scores
Fig. 3.--Frequency polygon of scores on the Sequential Tests of Educa¬
tional Progress, Form 3B, as obtained by sixty-nine seventh grade pupils in
the Oglethorpe Elementary School, Atlanta, Georgia.
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2.58 at the .01 per cent level of confidence. Therefore, the
difference in school achievement (Sequential Test of Educa¬
tional Progress, Form SB) between the two groups, ''Traditional
and Television," were not statistically significant.
Indices on Science Achievement
Final Testing Session
Teacher-Made Achievement Test. - The data on school ac¬
hievement as derived from the raw scores on the Teacher-Made
Achievement Test as obtained by the Traditional Group and the
Television Group of seventh grade pupils in the Oglethorpe
Elementary School, Atlanta, Georgia, 1963-1964, are presented
in Tables 7 and 8, pages 42 and 43, respectively, and Figure
4 page 44.
Traditionally taught. - The scores of the pupils taught
by traditional methods with the aid of television ranged from
a low of nine to a high of 26, with a mean of 17.22, a stand¬
ard deviation of 3.52, and a standard error of the mean of
.62. Twenty-seven or 82 per cent of the pupils scored, above
the mean, five or 15 percent of the pupils scored below the
mean, and one or .03 per cent scored within the mean class in¬
terval.
Televised taught. - The scores of the pupils placed in
the Television class ranged from a low of nine to a high of
26 with a mean of 16.83, a standard deviation of 3.48, and a
42
TABLE 7.—Distribution of the raw scores on the Teacher-Made
AchieTement Test as obtained by the sixty-nine seventh grade




Number Per Cent Number Per Cent
26 - 27 1 2.78 1 3.03
24 - 25 1 2,78 1 3.03
22 - 23 1 2.78 1 3.03
20 - 21 7 19.44 2 6.06
18 - 19 7 19.44 10 30.30
16 - 17 7 19,44 12 36.36
14 - 15 5 13.88 1 3.03
12 - 13 1 2.78 3 9.09
10 - 11 4 11.11 1 3.03
8-9 2 5.55 . 1 3.03





standard error of the mean of .57. Twenty-four or 67 per cent
of -the pupils scored above the mean, seven or 19 percent of
the students scored below the mean, and five or 14 per cent
43
scored within the mean class interval.
"t" ratio or comparative data. - Further, Table 8 shows
the significance of the difference for the two groups as fol¬
lows. The mean for the Non-television Group was 17.22 and
for the Television Group it was 16,83 with a difference of 39
in favor of the Non-television Group, The standard deviation
for the Non-television Group was 3.52 and it was 3.48 for the
Television Group with a difference of .04 in favor of the Non-
television Group. The standard error of the mean for the Non¬
television Group was .62 and for the Television Group it was
,57 with a difference of .05 in favor of the Non-television
Group.
TABLE 8 .—Significant difference on the Teacher-Made Achieve¬
ment Test between the thirty-three traditional grouped and
thirty-six grouped seventh grade pupils of the Oglethorpe
Elementary School, Atlanta, Georgia, 1963-1964
Group







Television 36 16.83 16.90 3.48 .57
and 1.39 .271 1.47
Non-Television 33 17.22 17.50 3.52 .62
The "t" of 1.47 was not significant for it is less than






















Fig. 4.—Frequency polygon of scores on the Teacher-Made
Ichievement Test as obtained by sixty-nine seventh grade pupils
Ln the Oglethorpe Elementary School, Atlanta, Georgia,
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difference in sch-ool acliievement (Teacher-Made Achievement
Test) between the two groups, "Traditional and Television,"
were not significant statistically*
Indices on Science Achievement Mid-Testing
and Final Testing Sessions Converted
Into T-Scores
Sequential Tests of Educational Progress (Form 3B) and
Teacher-Made Achievement Test.--The data on school achievement
as derived from T scores on the Sequential Tests of Education¬
al Progress (Form 3B) and the Teacher-Made Achievement Test as
obtained by Traditional Group and Television Group of seventh
grade pupils in the Oglethorpe Elementary School, Atlanta,
Georgia, 1963-1964, are presented in Tables 9 and 10, pages
46 and 47, respectively.
Traditionally taught, - The scores of the pupils taught
by traditional methods without television as an aid ranged
from a low of 4 to a high of 211, with a mean of 62,49, a
standard deviation of 2,90 and a standard error of the mean
of ,35, Nineteen or 28 per cent of the pupils scored below
the mean, and 49 or 71 per cent scored below the mean, and
one or one per cent of the pupils scored within the mean class
interval,
Televised taught. - The scores of the pupils placed in
the Television class ranged from a low of two to a high of 262,
46
TABLE 9.--Distribution of the T scores on the Sequential Tests
of Educational Progress, Form 3B and the Teacher-Made Achieve¬
ment Test as obtained by the sixty-nine seventh grade pupils
of the Oglethorpe Elementary School, Atlanta, Georgia,
1963-1964
Scores Television Non-Television
Number Per Cent Number Per Gent
249 - 267 1 .014 1 .014
230 - 248 0 .000 0 ,000
211 - 229 1 .014 1 .014
192 - 210 0 .000 0 .000
173 - 191 3 .043 1 .014
154 - 172 1 .014 1 .014
135 - 153 1 .014 3 .043
116 - 134 6 .087 6 .087
97 - 115 6 .087 6 .087
78 - 96 1 .014 1 ■ .014
59 - 77 6 ,087 9 .130
40 - 58 12 ,174 8 .116
21 - 39 12 ,174 12 .174
2 - 20 19 .275 20 .290







with, a mean of 62,30, a standard deyiation of 2.95, and a
standard error of the mean of .36. Nineteen or 28 per cent of
the pupils scored above the mean, and 49 or 71 per cent of the
pupils scored below the mean, and one or one per cent of the
pupils scored within the mean class interval.
”t" ratio or comparative data. - Further, Table 10 shows
the significance of the difference for the two groups as fol¬
lows. The mean of the Non-television Group was 62.49 and for
the Television Group it was 62.30 with a difference of ,19
in favor of the Television Group. The standard deviation for
the Non-television Group was 2.90 and for the Television Group
it was 2.95 with a difference of .05 in favor of the Television
Group, The standard error of the mean for the Non-television
Group was ,35 and for the Television Group it was .36 with a
difference of .10 shown in favor of the Television Group,
TABLE 10.--Significant difference on the Sequential Tests of
Educational Progress, Form 3A and the Teacher-Made Achievement
Test between the sixty-nine traditional grouped and the sixty-
nine television grouped seventh grade pupils of the Oglethorpe
Elementary School, Atlanta, Georgia, 1963-1964
Group







Television 69 62.30 45-04 2.95 .36
and .19 .16 1.19
Non-Television 69 62.49 45.44 2.90 .35
48
The "t" of 1.19 was not significant for it is less than
2.58 at the .01 per cent level of confidence. Hence, the dif¬
ference in school achievement (Sequential Tests of Educational
Progress, Form 3B, and the Teacher-Made Achievement Test) be¬
tween the two groups, ''Traditional and Television," were not
statistically significant.
Resume of Findings
Introductory statement.—^The qualitative basis of this
study which has been presented throughout this chapter are
summarized in two tables: Tables 11 and 12, pages 49 and 52,
respectively, with specific contents of the tables indicated
below.
1. Basis of data on tests for the Non-television Group
and Television Group have have been compared for
data on:
a. The Kuhlmann-Anderson Intelligence Test, Form F.
b. The Sequential Tests of Educational Progress,
Form 3A.
c. The Sequential Tests of Educational Progress,
Form 3B.
d. The Teacher-Made Achievement Test.
2. Basis of data on compared T scores for the Non¬
television Group and the Television Group summarized
from:
TABLE 11 .“-Simmary of data derived from the results of the Kuhlmann-Anderson Intelli¬
gence Test, Poim F, the Sequential Tests of Educational Progress, Form 3A and Form 3B,
and the Teacher-Made Achievement Test administered to the Television and Non-television
Groups of sixty-nine seventh grade pupils of the Oglethorpe Elementary School, Atlanta,
Georgia, 1963-1964
Non-Television Television Difference Data




(Kuhlmann-Anderson) 96.35 97.10 5.05 .87 96.00 91.55 5.60 .96 1.28 .35 .27
Form 3A
Step Test 24.41 21.50 8.19 1.37 24.53 21.90 9.81 1.73 2.21 .12 .054
Form 3B
Step Test 20.50 20.00 7.26 1.23 20.73 18,66 6.03 1J07 1.63 .23 J44
Teacher-Made Test 17.22 17.50 3.52 .62 16.83 16.90 3.48 .57 ,271 .39 1.47
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a. !Ehe Sequential Tests of Educational Progress,
Form SB.
b. The Teacher-Made Achievement Test
The inteipretative summaries of the quantitative date
are consolidated in Tables 11 and 12 which was derived from
the original 10 tables of the analysis and comparison of the
basic data as presented throughout this chapter will be pre¬
sented in the immediate section that follows.
Interpretation Stimmaries
Introductory statement.—The interpretative summaries of
the findings of this research are reported under five captionsi
(a) interpretative summary on Kuhlmann-Anderson Intelligence
Test, Form F; (b) interpretative snmmary on Sequential Tests
of Educational Progress, Form 3A; (c) interpretative summary
on Sequential Tests of Educational Progress, Form 3B; (d) in¬
terpretative summary on the Teacher-Made Achievement Test; and
(e) interpretative summary on the achievement of the Tradi¬
tional Groups and the Television Groups on the Sequential Tests
of Educational Progress, Form 3B and the Teacher-Made Achieve¬
ment Test.
Interpretative summary on intelligence. - The data on
the Kuhlmann-Anderson Intelligence Test as presented in Table
11 may be summarized and interpreted as follows!
51
There was no significant difference between the tra¬
ditional group and the television group on the vari¬
ables by a "t" of .27.
2. The Traditional Group and the Television Group seem
to have been experiencing a normal level of mental
growth and development.
Inteipretatlve summary on Step Test, Form 3A. - The data
on the Step Test - Form 3A, as presented in Table 11, may be
summarized and interpreted as follows:
There was no significant difference between the Tra¬
ditional Group and the Television Group in achieve¬
ment as indicated by a "t" of .054.
Interpretative summary on Step Test, Form 3B, - The data
on the Step Test - Form 3B, as presented in Table 11, may be
summarized and interpreted as follows:
There was no significant difference in the Tradition¬
al and Television Groups on the mid-test results of
Step Test - Form SB, as indicated by a "t" of .144.
Interpretative summary of the Teacher-Made Achievement
Test, - The data on the Teacher-Made Achievement Test, as pre¬
sented in Table 11, may be summarized and interpreted as fol-
loVs:
There was no significant difference in the Tradition¬
al and Television Groups on the final test results of
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the Teacher-Made Achievement Test as indicated by a
''t" of 1.47.
Interpretative summary on the Step Test. Form 3B. and
the Teacher-Made Achievement Test converted into T Scores. -
The data on the Step Test, Form SB, and the Teacher-Made
Achievement Test converted into T scores as presented in
Table 12, may be sTxmmarized and interpreted as follows j
There was no significant difference in the Tradition¬
al and Television Groups on the final test results of
the Step Test, Form SB, and the Teacher Made Achieve¬
ment Test when the scores were converted to T scores
as indicated by a "t" of 1,19.
TABIiE 12.—Summary of data derived from the results of the
Sequential Tests of Educational Progress, Form B, and the
Teacher-Made Achievement Test (converted into T scores) of
the sixty-nine traditional grouped and the sixty-nine tele¬
vision grouped seventh grade pupils of the Oglethorpe Elemen¬
tary School, Atlanta, Georgia, 1964-1965
Group






Television 69 62.SO 45.04 2.95 .S6
and .19 .16 1J.9
Non-Television 69 62.49 45.44 2.90 .S5
CHAPTER III
SUMMARY AJND CONCLUSIONS
Rationale .-“After World War II, with school enrollment
reaching a new high year after year, a shortage of teachers
posed a problem of how to get the fundamental facts of science
over to the pupils.^ This increasing number of school chil¬
dren and the unavailability of persons to teach the subject
became a great concern of education systems throughout the na¬
tion. The introduction of educational television was an ef¬
fort to aid in the solution of the problem.
Television made its first appearance in education in
2
1932 at Iowa State University. The John Hopkins University
presented a series of science programs in its local area, be¬
ginning in March, 1943, in cooperation with Baltimore's WMAR-
3
TV and the Columbia Broadcasting System.
When, in 1952 the Federal Communications Commission re¬
ceived approximately 250 channels for noncommercial education¬







over the coxintry began exploring ways and means of making the
best use of them. The first educational station to go on the
air was KNHT in Houston, Texas, in 1953. Although the history
of educational and instructional television is short in years,
its progress has been rapid. By 1960 there were fifty educa¬
tional stations broadcasting to schools and colleges in twenty-
five states and Puerto Kico. In Atlanta, there are thirty-two
elementary schools and nine high schools participating in the
national program, with a total of one hujidred thirty-five
classes.^
Television is believed to be one of the most effective
means of human commiinication, therefore, it can perform some
functions in the teaching process with great effectiveness,
such as a source of motivation. "When any system of communica¬
tion becomes available to a large proportion of the population,
it becomes a potential force in education. Great success comes
with careful selection of curricular items to be taught, meth¬
ods to employ, and teachers whose personalities carry in the
television classroom.
Television offers the greatest potential in the broadest
areas than most of the audio-visual aids used frequently in
the classroom. It is believed that through television the
^Smith, cit.
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ch-ild •who has not mastered -the basic skills will have an op¬
portunity to rely on his senses to assist him in learning on
a more nearly basic level as compared with the child possess¬
ing the required study skills.^
Educational broadcasting carries messages designed to ac¬
complish many educational purposes. These messages are sent
to students, teachers, school administrators and adults attend¬
ing night school. Purposes, as would be expected, vary accord¬
ing to the philosophy and needs of each system.
In Atlanta, ETV programs for students differ in methods
of presentation according to the level and subject area. How¬
ever, the major purpose of the programs is to serve as an aid
to the classroom teacher.
The science programs offered over ¥ETV, Atlanta, are the
most extensively used of all scheduled. An intersystem,
Atlanta and Pulton Coirnty, television science committee works
with area resource people and studio teachers to develop pro¬
grams that classroom teachers will find valuable and •will pro¬
vide experiences difficult to bring into the classroom by other





Educational Broadcasting, op. cit.
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ETolution of the problem.--An interest in the study was
inspired in one of the public schools of Atlanta, Georgia*
The writer, a teacher of science in an elementary school, has
only used ETV in her classes in special cases to supplement
the regular class activities. However, a section of the pupils
now in her classes were taught science with ETV in earlier
grades. After reading and hearing the "pros" and "cons" re¬
lative to television as an educational force discussed, the
writer became concerned with its effectiveness in an experi¬
mental group and a controlled group of seventh graders.
Contribution to educational knowledge.--It is hoped that
this study will provide additional objective evidence as to
the relative effectiveness of educational television as com¬
pared with traditional approaches to the teaching of science.
Statement of the problem.—The problem involved in this
study was to test the hypothesis that there would be no sta¬
tistically significant difference in science achievement when
seventh grade pupils are taught through the medium of educa¬
tional television and traditional media.
Puzpose of the study.--The major purpose of this study
was to conduct an experiment designed to determine whether
science achievement is enhanced when seventh grade students
are taught science by educational television as compared with
their science achievement when taught traditionally. The
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specific purposes of this research were as follows:
1, To determine the level of science achievement of the
two seventh grade classes at the beginning of the ex¬
periment .
2, To ascertain significant differences in achievement
in science of the two groups during the experimental
periods in achievement, if any, which accrued or
emerged during the experimental period.
3, To determine the implications, if any, for educational
theory and practice as may be derived from the analy¬
sis and interpretation of the data.
Limitation of the study.--The research design, did not
allow for the initial learning of science outside of the class¬
room. The study was further limited in that the experimental
period did not allow for the rotation of the groups more than
one time.
Definition of terms,--The significance of each of the
basic terms used in this study is given below:
1. "Audio-visual" - Any learning experience involving
both sight and sound,
2. "Classroom teacher" - The person who works directly
with the children in school.
3. "Educational television" - All programs of an educa¬
tional or cultural nature that are telecast over
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educational television channels.
4. "Traditional class and teacher" - Refers to regular
class or students who do not use television as an in¬
structional aid.
5. "Open-circuit" - Refers to ETV by commercial net¬
works.
6. "Closed-circuit" - Refers to private reception of
televised information, which is made possible by
transmitting from cameras over wires, or by micro-
wave, to receivers that are included in a closed
circuit.
7. "Control group" - Refers to pupils taught in the tra¬
ditional manner without the use of television.
8. "Experimental group" - Refers to pupils taught by
means of television programs.
Locale and experimental design.—The significant aspects
of the locale and experimental design of this research are in¬
dicated below:
1. Place of the study; This study was conducted at the
Oglethorpe Elementary School, Atlanta, Georgia. The
school is located in the southwestern section of the
city, and has a staff of 23 teachers, with an enroll¬
ment of 556, and a grade range of kindergarten
through seventh grade.
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2. Period of tlie study i This research was carried out
during the 12 weeks of the second semester,
3. Subjects: The subjects for this study were sixty-
nine seventh grade pupils enrolled in the Oglethorpe
Elementary School, Atlanta, Georgia. Their ages
ranged from 10 years to 13 years.
4. Instruments: The following instruments were used to
gather the necessary data.
a. The Kuhlmann-Anderson Intelligence Test, Form P,
b. The Sequential Tests for Educational Progress,
Forms 3A and 3B.
c. The Teacher-Made Achievement Test,
5. Method of research: The experimental method of re¬
search, utilizing the rotation of group techniques,
where the two groups of siifajeots were considered the
"experimental group" at different periods, was used
to gather data for this study.
6. Procedure: The following procedural steps were used
during this research:
a. Permission was secured to conduct the study.
b. The related literature pertinent to this research
was reviewed, summarized, and is presented in the
finished thesis copy.
e. The two groups selected for study were already
formed. One group was exposed to television train¬
ing while the other group was taught in the tradi¬
tional manner for the first experimental period;
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after which, the two groups were rotated with the
traditionally trained group being television
trained, and the television trained group being
trained in a traditional manner.
d. The Kuhlman-Anderson Intelligence Test, The
Sequential Tests of Educational Progress, Forms
3A and 3B, and the Teacher-Made Achievement Test
were administered.
e. The data derived from the instruments were tabu¬
lated, assembled into appropriate tables, analyzed,
and interpreted in keeping with the nature of the
research.
f. The data derived from the tests scores were treat¬
ed statistically through the computation of such
measures as: mean, median, standard deviation,
standard error of the mean, and "t".
g. The findings, conclusions, implications, and re¬
commendations derived from the analysis and inter¬
pretation of the data were included in the final
thesis copy,
7. Criteria of reliability: The criteria of reliability
was Fisher's "t" of 2.58 with infinite degrees of
freedom at the one per cent level of confidence.
Summary of related literature.—The summary of the find¬
ings of the literature in the area of television education has
been organized under the following captions: (a) philosophy
and objectives of science teaching, (b) objectives of ETV,
(c) attitudes and opinions of teachers and pupils toward ETV,
(d) what ETV can do, (e) what ETV cannot do.
Philosophy and objectives of science teaching - A philo¬
sophy is a representation of a preference for a way of life.
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The American way of life is that of democracy. The first con¬
cern in a democracy is for the h-uman organism. All our insti¬
tutions exist for the purpose of promoting the individual
youth. Our goal is a sound life in which each individual can
be seen, and find in his sharing, a unique road distinctive of
his own peculiar personality. Compulsory education will pro¬
duce intelligent effective participant-citizenship; therefore,
science education must also be a discipline of the individual
for intelligent effective participant-citizenship.
Objective of educational television - The term "educa¬
tional television," gained widespread recognition as a result
of action in 1952, of the Federal Communications Commission in
reserving 242 TV channels for non-commercial use by education¬
al interest in the country. Its objectives are many among
which is to broaden the curriculum of smaller schools which
are unable financially to do so.
Attitudes and opinions of teachers - ETV, educational
television, brought concern to many teachers as to their pro¬
fessional positions. Teachers felt that television would put
them out of work. Resistance and fear decreased as the pro¬
gram progressed.
What ETV can do - In its instructional role, ETV is
hailed by some enthusiasts as a major solution to many strug¬
gling educational problems that face us today. Among other
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things, it contributes by making available’ local resources on
a broad scale, it offers the teacher a chance to discover
learning problems of the pupils, and it may be used as a
source of motivation for the students.
What ETV cannot do - Certain types of eaperiences cannot
be transmitted by television. Some of the most important are:
it provides only face to face contact and not the personal
contact needed; it allows for extensive "give and take" in the
application of abstract ideas, and it does not allow for indi¬
vidual differences.
Summary of findings .--The summation of the findings of
this research are presented below in verbal form.
Intelligence Indices. Tables 1 and 2.--On the K\xhlmann-
Anderson Intelligence Test, Form F, for the seventy-one
seventh grade pupils, the following data was obtained. For
the Non-television grouped, a mean score of 96.35, a median
score of 97.10, a standard deviation of 5.05, and a standard
error of the mean of .86; whereas, for the Television grouped
a mean score of 96,00, a media of 91.55, a standard deviation
of 5.60, and a standard error of the difference between the
two means of 1.28, with a "t" of .27 which was not significant
at the one per cent level of confidence.
Sequential Tests of Educational Progress (Form 3A) In¬
dices. Tables 3 and 4.—With reference to the performance in
science during the initial testing period, the following were
obtained for the thirty-six Non-television grouped pupils:
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a mean of 24.53, a median of 21.50, a standard deviation of
8.19 and a standard error of the mean of 1.37; whereas, for
the thirty-three Television grouped pupils there was a mean
of 24,53, a median of 21.90, a standard deviation of 9.81,
and a standard error of the mean of 1.73, with a standard
error of the difference between the two mean of 2.21, with a
''t" of .054 which was not significant at a one per cent level
of confidence.
The Sequential Tests of Educational Progress (Form. 3B)
Indices, Tables 5 and 6.—With reference to the performance
in science during the mid-testing period, the following meas¬
ures were obtained, for the thirty-six Non-television grouped
pupils there was a mean of 20.50, a median of 20.00, a stand¬
ard deviation of 7.26, and a standard error of the mean of
1.23; whereas, for the thirty-three Television grouped pupils
there was a mean of 20.73, a median of 18.66, a standard de¬
viation of 6*03, and a standard error of the mean of 1.07,
with a standard error of the difference between the two mean
of 1.63, with a "t" of .144 which was not significant at a
one per cent level of confidence.
Teacher-Made Achievement Test, Tables 7 and 8.—^With
reference to the performance in science during the final test¬
ing period, the following measures were obtained for the
thirty-three Non-television grouped pupils: a mean of 17*22,
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a median of 17.50, a standard deviation of 3.52 and a stand¬
ard error of the mean of .62; whereas, for the Television
grouped pupils there was a mean of 16.83, a median of 16.90,
a standard deviation of 3.48, and a standard error of .57,
with a standard error of the difference between the two means
of .27, with a '*t" of 1.47 which was not significant at a one
per cent level of confidence.
Sequential Tests of Educational Progress (Fona 3B) and
the Teacher-Made Achievement Test (T-scores), Tables 9 and 10.
—With reference to the performance in science during the mid¬
testing and final testing periods, the following measures were
obtained after they were converted into T-scores. From the
sixty-nine Non-television grouped pupils there was a mean of
62.49, a median of 45.44, a standard deviation of 2.90, and a
standard error of the mean of .36; whereas for the sixty-nine
Television grouped pupils, there was a mean of 62.30, a median
of 45.04, a standard deviation of 2.95, and a standard error
of the mean of .35, with a standard error of the difference
between the two means of .16 and a "t" of 1.19 which was not
significant at a one per cent level of confidence.
Conclusions.—The findings of this research appear to
warrant the following conclusions:
1. It would appear that the Non-television grouped
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pupils and the TeleTision grouped pupils enrolled in
the seventh grade of the Oglethorpe Elementary School
were of equal mental development.
2, The data appear to warrant the conclusion that for
comparison, the Television grouped and Non-television
grouped pupils learned with equal effectiveness in
either the television or non-television teaching¬
learning situation.
a. Although the direction of effectiveness was in
favor of the traditional method at one period,
and in favor of the television method at another
period of testing, no significantly difference
was found between the two methods.
Implications.--The findings and conclusions of this re¬
port on research seem to warrant the following implication:
It would appear that factors other than the use of the tele¬
vision instruction not only operate, but should be taken into
full consideration in any study of the effectiveness of in¬
struction through television.
Recommendations .—The findings, conclusion and implica¬
tions derived from this research appear to warrant the follow¬
ing recommendations:
1. That regular classroom teachers be encouraged to up¬
grade their proficiency in the use of televised
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instructional material.
2. That the staff explore the extent to which televised
instruction is most adaptable to regular instruction.
3, That the staff develop test materials which are
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9-S 11-p 19-f 1R-f
1^-4 11-0 12-4 1K-^
9-6
11-7 18-7 lB-7
®-7 11-0 12-2 1K.R
9-8 11-9 12-9 1R.9
9-9 11.f A 19-10 1 R.10
9-10
11-11 18-11 16-11
la-o 14-0 • •
19-1 14-1
in_9 Ifl-J* 14-2
1 n.tt 12-9 14-3
in.i 19-A li-l
1 n.R 12-0 14-K
in.A 12-4 ■*4-4
Ift-T 19-7 14-7
1 n.8 19-8 14-R
1A.Q 19-ft 14-9
1 A.1A 19-10 14-10
10-11 12-11 14-11
*In these spaces write zero scores and M.A. scores below those listed.
**In these spaces write M.A. scores above those listed.
To find the Median M.A. take average of the 6th and 6th highest scores.
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red pretty dress fashion cloth
meat water swim fish food
flock animal meat woolly butchered
precious value sparkles jewel ring
carpenter nail tool useful iron
vegetable green leaves healthful garden
boy strong fights muscle person
shoot muzzle weapon dangerous wound
tools trade man wages house
bright valuable mineral ring money
vehicle brake wood ride carriage
practice diamond healthful team sport
wax birds honey insect stings
burns spice powder strong flavor
excellence best virtue right desirable
Te$t No. 22
EXAMPLES:
early slow wrong light big right
free good old heavy bad fast
1. old rich wide poor green full
2. light soon bad sick dark narrow
3. brown open full dark sorry empty
4. laugh now wait whistle study cry
5. soon above when even below back
6. strong fight weak muscle jump work
7. like fun friend cousin enemy skate
8. never .where while still quickly always
9. sharp narrow point steep dull study
10. string line straight turn old crooked
11. health cheerful weight gloomy sleepy food
12. polite pupil behavior book rude funny
13. tennis easy punish lesson nice reward
14. add arithmetic wrong subtract fraction number





1. deem 3. lard 5. trip
♦
2. nine 4. limb 6. arid
♦ demonstrable
1. mean 16. reef 31. lean
♦
2. eyes 17. babe 32. omen
T
3. road 18. luna 33. scab
4. lace 19. amen 34. slot
¥
5. dare 20. star 35. fear
A
6. reds 21. stir 36. mere
7. open 22. nets 37. done
r 8. arms 23. rags 38. true
9. lets 24. lamb 39. odes
•-
10. dime 25. shot 40. earn
¥
11. odor 26. made 41. mope
12. east 27. need 42. node
13. beak 28. stew 43. rash
14. rant 29. bred 44. boar
15. read 30. alas 45. test
Test No. 24
EXAMPLES:
table top paint legs cloth dishes
















story pages shelf picture printing
nuts fur tail cage! tree
hair owner mouse claws milk
arms legs rocker seat comfort
sidewalk window bed furnace door
shoes legs suit head knife
furniture lamp people walls ceiling
encore performer violin singing
applause music
officers tents fighting soldiers ships
deaths
music wine guests dancing food
laughter
alarm flame danger heat fireman
insurance
winds death thunder danger snow wrecks
banquets meetings committees clubhouse
fun members
sentence crime defendant judge jury
guilt




chair book couch desk box letter
dog cheese dish potato table bread
1. dirt iron force silver wool wire
2. ship waves cart road wagon bricks
3. store banana basket apple seed plum
4. sea rock mountain lake storm river
5. glass hat room ribbon basket dress
6. robin winter horse song squirrel fence
7. rain wind sky steam heat water
8. brass piano violin party' pleasure flute9.submarine officer duty bomb trench gun
10. poetry physics physiology beauty chemistry
resonance
11. sermon newspaper manuscript book magazine
speech
12. house cave barn hotel store castle
13. paper crayon pencil blackboard pen ink
14. frog feathers fish chicken animal duck




The third letter of the alphabet is
The second letter before the sixth letter is
1. The fifth letter of the alphabet is :
2. The second letter before the last letter is !
3. The third letter before M is !
4. The letter midway between H and N is
5. The second letter after the fourth letter is i
6. The letter two letters to the right of the letter E is
7. The first letter to the left of the tenth letter is '
8. The letters of the word in the order in which
they come in the alphabet are .
9. The letters of the word boy in the order in which
they come are
10. The word you get by putting the first letter between
the two middle letters of the alphabet is l
11. The word you can make out of the fifth letters from
the ends, using one of them twice is 1
12. The word you get by putting the first and fifth letters

















14. E-P-N-L-C-I P.15.F-W-L-O-R-E F.
Test No. 28
EXAMPLES:
girl come ill his
apple shell ripe banana
1. sit can pie big
2. ton sing boy some
3. tell some me can
4. why bury still you
5. are bat out tell
6. truth happy people riches
7. mirth beauty business ugly
8. trill hurry battle leaves
9. tramp lease trial found
10. across bought camel truce
11. makes story tremble asking
12. early income fashion simply
13. anchor sample truth ripple
14. beacon giving nation humble
15. family forgive angel bought
Tert No. 29
EXAMPLES:
my not is book that
ran the boy the street down
1. apples trees on grow
2. play boys like marbles to
3. grow boys men to become up
4. is lesson girl her studying the
5. there days are the week in seven
6. children room of the out ran six
7. away winter for nuts store squirrels
8. Mary I runs as as fast
9. do go we Saturday school on not to
10. she youngest selected our the in girl room
11. thousand many a year cars makes Ford
12. true stories teacher about the a told them colonies
13. who her lost girl pencil the another bought
14. allowed upon skate to they never river were the
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General Directions
This is a test ofsome of the understandings, skills, and abilities you have
been developing ever since you first entered school. You should take the
test in the same way that you would work on any new and interesting as¬
signment. Here are a few suggestions which will help you to earn yovu*
best score:
1. Make sure you understand the test directions before you begin work¬
ing. You may ask questions about any part of the directions you do
not understand.
2. You will make your best score by answering every question because
your score is the number of correct answers you mark. Therefore,
you should work carefully but not spend too much time on any one
question. Ifa question seems to be too difficult, make the most care¬
ful guess you can, rather than waste time puzzling over it.
3. If you finish before time is called, go back and spend more time on
those questions about which you were most doubtful.
Page 1
DIRECTIONS FOR PART ONE
Each of the questions or incomplete statements
in this test is followed by four suggested answers.
You are to decide which one of these answers
you should choose.
You must mark all ofyour answers on the sepa¬
rate answer sheet you have been given; this test
booklet should not be marked in any way. You
mustmark your answer sheet by blackening the
space having the same letter as the answer you
have chosen. For example:





Since a dog is an animal, you should choose the
answer lettered B. On your answer sheet, you
would first find the row ofspaces numbered the
same as the question—in the example above, it
is 0. Then you would blacken the space in
this row which has the same letter as the an¬
swer you have chosen. See how the example
has been marked on your answer sheet.
Make your answer marks heavy and black.
Mark only one answer for each question. If
you change your mind about an answer, be
sure to erase the first mark completely.




A farmer has fifty acres of hillside land and
fifty acres of level land. He wants his farm to
be as productive as possible.
1 In plowing the fields, the farmer considers
the best way of laying out furrows. He
should plow so that the furrows will run
A up and down the hillside
B in curves around the slopes
C in an east-west direction
D in a north-south direction
2 In selecting the best kind of crop to plant,
the farmerwill probably obtain the most
helpful information by
E reading articles in the local ne\^papers
about crops
F talking with his neighbors
G reading a farm magazine
H talking with the local farm adviser
3 After a heavy rain the farmer finds a gully
forming on the hillside land. The most
likely reason for the development of the
gully is that before the rain the
A ground was bare of vegetation
B fasrmer had plowed the ground in fur¬
rows
C farmer had planted deep-rooted crops
D soil was too rich
4 While the crops are growing, the farmer
notes that in some areas of the field the
plants are greener than in others. He asks
several neighbors why this has happened.
Which of the following is the most prob¬
able explanation ofthis difference in color?
E Those parts which are greener had been
sprayed with an insecticide.
F The greener areas had received more
fertilizer than the other areas.
G The greener areas are drier areas.
H The greener areas were more closely
seeded.
5 The farmer wants to find out whether his
soil is acid or alkaline. He puts some of
the soil in a jar, adds distilled water, and
shakes the mixture thoroughly. The mix¬
ture is then tested with litmus paper. The
best way to choose the soil to be tested
would be for him to take
A several samples from various parte of
the field
B a sample fi”om the lower end of the field
C a sample from each comer of the field
D samples from sandy areas only
6 The farmer decides that he will use next
year’s crop to enrich the hillside soil. The
best procedure would be to
E plow the ground very deep before plant¬
ing
F plant deep-rooted crops
G plant oats and cut them as a hay crop
H plant clover and plow it under
Questions 7-11
Mary often helps her mother in the kitchen.
She has noticed a number of interesting things
about the refrigerator.
7 One day she filled the ice cube tray and
set it in the freezer. She noticed that the
water level was just below the top of the
tray. Later, when she removed the tray,
she noticed that the cubes of ice were
mounded in the middle and showed over
the top of the tray. Which of the state¬
ments below best explains the change?
A The metal tray became much smaller
as it cooled.
B The water was moving as it froze.
C Water expands when it changes to ice.
D The air in the water expanded and
caused the ice that formed to take up
more space.
Go on to the next page.
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8 Mary noticed as she removed the tray that
the refrigerator needed defrosting. She
asked several people why refrigerators ac¬
cumulated this frost. Which of the follow¬
ing explanations accounts for most of the
frost?
E Moisture from the air comes in each
time the door is opened and freezes on
the coils.
F The accumulation ofspilled water from
the ice cube trays causes it.
G Moisture leaks through the joints of the
piping.
H Evaporation from the cold, stored foods
provides the moisture which freezes on
the coils.
9 IfMary wanted to understand why food
which is kept in a refrigerator stays in
good condition longer than food which is
not refrigerated, she would probably need
to know
A what keeps a refrigerator cool
B how foods are grown
C whether bacteria are plant or animal
D what causes food to spoil10Many refrigerators provide for vegetable
storage at or near the bottom of the refrig¬
erator. Mary thought that this was the
best place but wanted to try an experi¬
ment to prove it. She would obtain the
best evidence by
E placing equal amounts ofwater in simi¬
lar containers on each shelf and com¬
paring their evaporation rates.
F placing samples of the same kind of
vegetable on each shelf and observing
what happens to them
G taking temperature readings on each
shelfand comparing them
H placing an ice cube in a dish on each
shelf and observing which one lasts
longest
11 One day Mary was putting the food away
after a meal. She put a dish ofwarm, left¬
over vegetables into the refrigerator and
noticed that the vegetables seemed to
steam. This phenomenon, she thought,
could be explained by the fact that
A water molecules move faster when they
are suddenly cooled
B cold air can hold more moisture than
warm
C wateg changes to steam as it boils
D water vapor changes to liquid if it is
cooled
Questions 12-18
Bob and Clara are interested in many hob¬
bies. They spend much of their spare time
working on them.
12 Clara wanted to experiment with the fish
she had been raising. She knew that a
blue solution of the indicator bromthymol
blue turned yellow in the presence of car¬
bon dioxide. Clara added some brom¬
thymol blue to a flask of water. She
placed a small fish and a green shoot from
a water plant in the flask. Then she sealed
the flask and placed it in a window for an
hour. The color did not change. This con¬
firmed her knowledge that the
E fish was using the carbon dioxide which
the plant was releasing
F fish was using the oxygen which the
plant was releasing
G plant was using the carbon dioxide
which the fish was releasing
H plant was using the oxygen which the
fish was releasing
13 Clara made up a solution of iodine for the
first-aid kit for their hobby room by dis¬
solving 1 gram of iodine in 50 grams of al¬
cohol. What is the strength of the solution
she made?
A 20 per cent
B 2 per cent
C .2 per cent
D .02 per cent
Go on to the next page.
book on astronomy he came across the
chart shown above.
He could determine from the chart that
when it is noon, April 11, in Honolulu, the
date and time in Baghdad is
E April 11,1:00 a.m.
F April 11,11:00 a.m.
G April 12,1:00 a.m.
H April 12, noon
pictures late in the afternoon. He thought
it was because he could not open the lens
wide enough. Another boy said that he
should use a more sensitive (faster) film
which would require less light. Which one
of these methods should Bob use to find
out whether highspeed film does require
less light?
A Expose a piece ofhigh-speed film at dif¬
ferent lens openings and see how the
pictures turn out
B Expose a piece of regular film and de¬
velop it; then study it using a micro¬
scope.
C Study with a microscope a piece of
high-speed film which has been ex¬
posed.
D Take pictures in the late afternoon,
using the same lens opening with both
kinds of film.
Go on to the next page.
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16 In order to understand the use of the lens
in his camera, Bob must know what
E lenses are made of
F the various sizes of lenses are
G lenses do to light rays
H lens shapes are available
17 Bob wanted to know if he could use blue¬
print paper for making photographic
prints. Which of the following is the most
important thing for Bob to do to deter¬
mine what light does to blueprint paper?
A Find some way to determine light en¬
ergy values.
B Find outwhether there are chemicals on
the paper which are affected by light.
C Find some way to determine whether
solubility is a factor.
D Determine how x-rays affect blueprint
paper.
18 One day Bob took his tape recorder to
school and made a recording of some
music played by the school orchestra.
Bob used several microphones to pick up
the sounds from the orchestra. Why were
several microphones desirable?
E There was too much sound for one mi¬
crophone to pick up.
F Different instruments require different
kinds ofmicrophones.
G Instruments far from one microphone
would sound too soft.
H He wanted to make several recordings
at one time.
Questions 19-22
Mary had to begin her term paper for Eng¬
lish. She went to her room, arranged her books
and papers, and turned on the desk lamp.
19 The bulb burned out while Mary .was
reading. In replacing the bulb, shewanted
to select one that would give her the same
amount of light as before. She should se¬
lect a bulb that is
A stamped with the same numberofwatts
B stamped with the same number ofvolts
C the same size as the old one
D made of the same kind of glass as the
old one
20 Mary noticed that the burned-out bulb
seemed to be somewhat black and dirty.
What is the best explanation for this ap¬
pearance?
E Dust from the room had collected on
the bulb.
F Glass turns dark when it is strongly
heated.
G When bulbs burn out they make smoke
that darkens the outside of the bulb.
H Heat vaporizes the filament to form a
dark deposit inside the bulb.
21 When she was finished with her work,
Mary turned on her radio. She knew that
for some distant stations she had to turn
the volume control up much more than
for the local station. This is because
A distant stations broadcast on shorter
wave lengths
B distant stations had to send their signals
over many hills
C the farther radio signals have to travel,
the weaker they become
D distant stations transmit weaker signals
than local stations
22 Although Mary could listen to radio sta¬
tions in cities that were more than 500
miles away, she could not get TV stations
from cities only one hundred miles away.
The best explanation for this is that
E the tubes used in TV sets are not as
powerful as those used in radio sets
F TV stations purposely keep their signals
weak so that they do not interfere with
one another
G Mary’s TV set is not as powerful as her
radio
H TV signals are not reflected from the
upper atmosphere, as are radio signals
Go on to the next page.
Questions 23<-27
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Alice’s father is a chemist. She decided to
try to learn a little about chemistry and phys¬
ics so that they could talk about things in which
he was interested. In her science book Alice
found the following table.
Name Appearance





Helium Colorless gas, inert








Silver White shining metal
Sodium Soft silvery-white metal
Sulfur Yellow solid
Uranium Heavy silvery-white metal
23 From the information in this table, which
one of the following pairs can she conclude
would be found in nature as free elements?
A Aluminum and uranium
® Chlorine and sodium
C Iodine and iron
D Nitrogen and platinum
24 According to the table, which one of the









Combined with oxygen in clay A1 27.
By itself as coal, diamond, C 12.
graphite
Combined with sodium in table Cl 35.5
salt
By itself in natural gas He 4.
Combined with oxygen in H 1.
water
Combined with sodium and in I 127.
seaweed
Combined with oxygen Fe 56.
Combined with sulfur Pb 207.
By itself in air N 14.
By itself in air and com- O 16.
bined with hydrogen in
water
By itself Pt 195.
By itself and also combined Ag 108.
with sulfur
Combined with chlorine in Na 23.
table salt
By itself and combined with S 32.
metals
Combinedwith oxygen U 238.
25 One morning Alice was frying eggs for
breakfast. When she was breaking one of
the eggs, her father asked her how a scien¬
tist would describe the kind of change
which happened to the egg when it was
broken and fried. In order to answer the
question Alice should know all of the fol¬
lowing EXCEPT
A what kinds of changes are possible
B the chemical composition of an egg
C the effect of heat on protein
D the chemical composition of the egg
shell _ ...
Go on fo the next page.
26 Alice wanted to frost a cake with pink
icing. When she dissolved some pink food
coloring in water, the water turned pink.
The best explanation for this is that all
E substances are composed ofatoms
F substances are composed of molecules
which move
G molecules are very close together
H molecules are composed ofatoms which
move
27 Alice wondered why water which was
heated in the water heater got warm at
the top first. This was strange, she
thought, for it was the water farthest
away from the heating area. She learned
that the water gets warm at the top first
because
A heat can be radiated
B the bottom of the tank is cooler
C water is a liquid which can be heated
D hot water is lighter than cold water
Questions 28-30
Betty and Tom went with their parents on
a vacation trip through the mountains.
28 On the trip they saw a mountain glacier.
Betty wanted to know how such glaciers
were formed. She read about glaciers in
a guidebook and decided that they were
formed by
E mountain streams which alternately
froze and thawed
F the accumulation of snow from winter
to winter which froze and became ice
G snowwhich became packed in the win¬
ter and completely melted during the
summer
H a mountain lake which became frozen
during the winter months
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29 At the museum in the park where Betty
and Tom had stopped, they saw a display
of fossils. Betty said that if they looked
theymight find some for themselves. They
would be most likely to find fossils if they
looked
A for basalt formations
B for limestone formations
C for granite formations
D near the tops of the high mountains
30 Tom and Betty found some fossils. They
examined them closely and made a list of
the things they observed. All of the fossils
they found were imbedded in rocks. The
fossils seemed to be impressions or casts of
plants and animals. From this informa¬
tion, they were most justified in conclud¬
ing that fossils are found in
E metamorphic rock
F igneous rock
G all kinds of rock
H sedimentary rock
Stop. If you finish before time is called,
check your work on this part. Do not go
on to Part Two until you ore told to do so.
DIRECTIONS FOR PART TWO
Part Two contains the same kind ofmaterial as Part One. Mark your answers in the same way.
Do not turn this page until you are told to do so.
PART TWO
Questions 1-4
Mary and Tom were gathering data about
diet and how the body digests food.
1 They made a list of some of the state¬
ments they found in newspapers and
magazines about the importance of vita¬
mins in the diet. Which one of the fol¬
lowing statements from their list is true?
A A person should supplement his diet by
taking vitamin pills every day.
B Vitamins should be taken only ifa per¬
son does not get sufficient exercise.
C A well-balanced diet will ordinarily
supply sufficient vitamins.
D If a person feels ill or tired, it is quite
certain that his diet does not provide
sufficient vitamins.
2 The question of what happens to food
when it is in the digestive tract was dis¬
cussed by the science class. Which of the
following explanations is the best?
E Food is made soluble in the mouth and
passes along the digestive tract.
F Food is broken into small pieces as it
moves through the digestive tract.
G Food is broken into small pieces, and
starch and protein digestion is started in
the mouth.
H Food is made soluble by digestive juices
as it passes along the digestive tract.
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3 Tomwondered how food could be changed
into a form that could be circulated
through the body. He looked at the ex¬
perimental results given below. Which
experiment gave him the best answer to
his question?
A Experiment 1—pieces of chopped egg
in water; result—egg pieces unchanged,
liquid clear
B Experiment 2—pieces of chopped egg
in gastric juice; result—egg pieces very
small, liquid cloudy
C Experiment 3—pieces of chopped egg
in saliva; result—egg pieces unchanged,
liquid clear
D Experiment 4—pieces of chopped egg
in insulin; result—egg pieces un¬
changed, liquid clear
4 One ofTom’s classmates said that diges¬
tion really starts in the mouth. Tom
should recognize that this statement is
E an established fact
F probably a fact but cannot be proved
G a hypothesis that has not yet been
proved
H not true
Go on to the next page.
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Questions 5-10
The Jackson family stopped to see The Pio¬
neer Fort, a museum built like a pioneer set¬
tlement that stood in the same place long ago.
They saw block houses, log cabins, a pioneer
school, and a mill built near a stream. In the
cabins they saw many old things which be¬
longed to the early settlers.
5 In one comer of a log cabin Betty saw an
old hand loom on which pioneer mothers
and their daughters wove homespun yam
into cloth for clothing. Betty’s mother told
her that the use of modern weaving ma¬
chines helps us most by
A giving us more, cheaper, and better
clothing
B employing many men and women in
factories to run them
C requiring less cotton, wool, and linen
thread
D making cloth ofmany beautiful colors
6 They visited the mill which was used for
grinding grain. Tom saw a water wheel
that was turned by the force of water.
This force exists because
E water is a liquid on which many things
can float
F gravity causes water to flow from high
places to low places
G wind moves water downstream to the
ocean
H paddles on the wheel push the water
around the wheel
7 Tom looked inside the mill to see how the
turning water wheel made the big round
stones turn and grind the corn into com
meal. He found that one wheel can be





8 As Tom watched the mill grind com, he
asked his father if the mill could be made
to turn faster. His father said it could if
E the water wheel were made larger
F more water were sent over the water
wheel
G the grinding stones were made larger
H more corn were put between the grind¬
ing stones
9 Tom knew that very few old mills run by
water wheels are left in America. Yet his
father told him that many mills in Amer¬
ica are run by the force of falling water.
His father is right because water power is
A never used up
B used to make electric power
C easily obtained from any body of water
D used to make steam power10In the pioneer homes they saw the old
guns which were used by the settlers in
hunting wild game for food. Betty asked
her mother, “How can we keep from los¬
ing all the wild birds and animals that are
still left in America?” Which of these
things would NOT help save wildlife in
America?
E Setting aside land for national forests
F Making people obey hunting and fish¬
ing laws
G Allowing hunting and fishing all year
round
H Planting trees on land not good for
farming
Go on to the next page.
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Questions 11-15
A science class was discussing the death rate
in the United States. They foimd the following
graph.
DEATH RATES FROM STATED CAUSES
11 From the graph we can conclude that
A tuberculosis in 1900 caused the death of
approximately 200 people in the United
States
B tuberculosis in 1930 caused more deaths
than cancer
C pneumonia and influenza in 1945
showed the same death rate as tubercu¬
losis
D more people died in 1942 pf heart dis¬
ease than ofcancer
12 The graph shows that cancer killed the
same number of people as wer^killed by





13 According to the graph, which of the fol¬




D Pneumonia and influenza
14 On the basis of information from the
graph, deaths from pneumonia and influ¬






15 According to the graph, which of the fol¬
lowing showed an increase as a cause of
death in the period 1942-1953?
A Cancer and heart disease
B Tuberculosis and cancer
C Heart disease and tuberculosis
D Cancer, and pneumonia and influenza
Questions 16-19
Bill enjoyed watching the airplanes that flew
over his home. He wondered how some of the
things he observed could be explained.
16 While watching a jet plane fly overhead,
Bill noticed that the noise of the plane
seemed to be quite a distance behind the
plane. Which of the following explains
why this happens?
E The sound is reflected.
F The eye is more sensitive than the ear.
G The wind was blowing in the wrong di¬
rection.
H Light travels faster than sound.
Go on to the next page.
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1 7 Bill and his friends talked about crashing
the sound barrier, in other words, reach¬
ing and exceeding the speed of sound.
They thought an airplane designer would
have some difficult problems in designing
an airplane which could exceed the speed
of sound. Which of the following prob¬
lems would be the most important for an
airplane designer?
A Preventing the pilot from blacking out
B Supplying the pilot and engine with
sufficient oxygen
C Preventing the airplane from breaking
up
D Preventing the fuel tanks from explod¬
ing
1 8 Bill had studied various speed records and
noticed that most of the long distance
flight records in this country were made
flying from west to east. The reason for
this is that
E pilots gain time when they cross the
time zones going east
F pilots are more likely to have tail winds
when they fly east
G data for navigating the plane are more
adequate for eastward flights
H the direction was due purely to chance19When Bill’s mother returned from an air¬
plane trip, she mentioned that the woman
next to her on the plane had had a nose¬
bleed. What is put on airplanes so the
passengers may avoid nosebleeds and re¬
lated troubles at high altitudes?
A Individual oxygen equipment for the
passengers
B A cooling system
C Pumps to maintain the air pressure in
the cabin
D Insulation in the cabins to reduce vi¬
bration
Questions 20-26
Tom, Jim, and Bill all went to the same
summer camp. They enjoyed the nature study
and arts and crafts work especially.
20 One day in his arts and crafts class Tom
cut an artery in his hand with a sharp tool.
It bled a great deal. The first thing the
camp counselor should have done was to
E clean the wound with soap and water
F pour on a germ-killing liquid, an anti¬
septic
G stop the bleeding by applying pressure
above the cut
H lay Tom down flat on the ground with
his head lower than his body
21 For their nature study, each of the boys
suggested a plan for making observations.
Bill was interested in birds, while Jim
studied plants. Tom enjoyed watching in¬
sects. Which of these plans was best?
A To record the frequency and duration
ofobservations
B To collect all the specimens found
C To record a description of the surround¬
ings in which they observed the plant or
animal
D To try to find as many of each kind of
plant or animal as possible.
22 After a walk through the woods one day,




Snakes eating bird eggs
A snake skeleton with particularly
tall grass growing up around it






Go on to the next page.
Page 1223Jim had been observing trees. He saw
many mushrooms growing among the
fallen leaves. They were always found
among decaying leaves and were never
green in color. Which of the statements
below best explains his observations?
A Mushrooms can manufacture food with
chlorophyll.
B Mushrooms secure food from organic
material.
C Mushrooms need shade for growth.
D Mushrooms secure food directly from
living plants.24One evening around the campfire, one of
the counselors told the boys about the
moon and stars. One counselor told them
that there was an old saying that
“When the crescentmoon looks like
thisitwi ll not hold water
and it will rain.”
“When the crescentmoon looks like
this it will hold water
and it will not rain.”
Such stories often start when people
E keep careful records of the changes they
see in the moon and weather
F watch carefully changes of the moon
and weather for a long time
G know all the important facts about the
moon and weather
H read and believe very old stories and
myths about the moon
25The campfire talk changed to a discussion
ofspace travel and the possibility ofa trip
to the moon. Bill wondered whether men
could live bn the moon. He had brought
his science book to camp and decided to
find out what the book said about condi¬
tions on the moon. He read in the index
of his science book the following list:
Moon Page
air on 538
distance from earth ^534






In order to learn whether the moon is a
place on which men can live, he should
look on pages
A 532 and 533
B 534 and 535
C 536 and 538
D 545 and 55626Bill heardJim, Bob, and another boy talk¬
ing about their sunburns. One boy said
that he was at the beach when it was very
sunny. He had a bad case ofsunburn that
evening. Another boy reported that he
got a sunburn on a hazy day. The third
boy said that he got a sunburn on a day
when the sun occasionally shone through
broken clouds. These experiences would
seem to indicate that
E two of the boys were merely wind
burned and called it sunburn
F two of the boys were really sunburned
but the other was not
G sunburn does not depend upon visible
simlight
H “sunburn” is a term which coversmany
kinds ofbums
Go on to the next page.
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Questions 27-30
Jimmy and several of his friends were work¬
ing on their Boy Scout merit-badge require¬
ments in astronomy. They got together one
evening to study the sky.
27 As they were watching the heavens, they
saw a “shooting star” and discussed what
probably happened to such an object.
Which of their ideas was most nearly cor¬
rect?
A Most shooting stars strike the ocean
away from people.
B Most shooting stars strike land where no
people live.
C Most shooting stars remain among the
stars.
D Most shooting stars burn up in the
earth’s atmosphere.
28 Jimmy wondered why observers in the
United States can always rely upon using
the pointer stars of the Big Dipper to lo¬
cate the Polestar even though the Big
Dipper changes its jK)sition throughout
the night. Which of the following an¬
swers is most nearly correct?
E To an observer in the United States it
appears that the Polestar moves asmuch
as the Big Dipper.
F The pointer stars which point to the
Polestar shift within the Big Dipper.
G The turning of the earth app>ears to
make the Big Dipper revolve around
the Polestar.
H A line from the earth to the Big Dipper
always points to the Polestar.
29One of Jimmy’s problems was to learn
how to tell time by the position of the Big
Dipper. If their view at 10:00 p.m. was
like that shown in box 1, what would the
time be at the position shown in box 2?
A About 1:00 a.m.
B About 4:00 a.m.
C About 7:00 a.m.
D It is impossible to tell from the infor¬
mation given.30In illustrated booklets about permanent
space platforms, the boys had read opin¬
ions expressed by several people concern¬
ing the height at which such platforms
should be located. Ofthe following,which
distance do you judge would be correct?
E Somewhat beyond the outer edge of the
atmosphere (about 1000 miles)
F A height that can be reached
by manned balloons (about 20
miles)
G About half as far as the distance to the
moon (about 100,000 miles)
H Beyond the distance to the moon (about
500,000 miles)
If you finish before lime is called, you
may check your work on Part Two. Do
not go back to Part One.
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General Directions
This is a test of some of the understandings, skills, and abilities you have
been developing ever since you first entered school. You should take the
test in the same way that you would work on any new and interesting as¬
signment. Here are a few suggestions which will help you to earn your
best score:
1. Make sure you understand the test directions before you begin work¬
ing. You may ask questions about any part of the directions you do
not understand.
2. You will make your best score by answering every question because
your score is the number of correct answers you mark. Therefore,
you should work carefully but not spend too much time on any one
question. Ifa question seems to be too difficult, make the most care¬
ful guess you can, rather than waste time puzzling over it.
3. If you finish before time is called, go back and spend more time on
those questions about which you were most doubtful.
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DIRECTIONS FOR PART ONE
Each of the questions or incomplete statements
in this test is followed by four suggested answers.
You are to decide which one of these answers
you should choose.
You must mark all ofyour answers on the sepa¬
rate answer sheet you have been given; this test
booklet should not be marked in any way. You
mustmark your answer sheet by blackening the
space having the same letter as the answer you
have chosen. For example:





Since a dog is an animal, you should choose the
answer lettered B. On your answer sheet, you
would first find the row ofspaces numbered the
same as the question—in the example above, it
is 0. Then you wbuld blacken the spdce in
this row which has the same letter as the an¬
swer you have chosen. See how the example
has been marked on your answer sheet.
Make your answer marks heavy and black.
Mark only one answer for each question. If
you change your mind about an answer, be
sure to erase the first mark completely.
Do not turn this page until you ore toid to do so.
PART ONE
Questions 1-5
John had been given a pair of black rabbits
for his birthday. He built a cage and yard for
them.
1 One day the mother rabbit got out of the
yard and was injured by an auto as she
tried to cross the street. John took the
rabbit to the veterinarian, who told him
that the rabbit would survive but that it
would always be lame. Several months
later he found that the lame rabbit was
going to have young ones. He wondered
if the young rabbits would be lame. When
the baby rabbits were born, he found that
A all of them were lame because the
mother was
B most of them were lame, but not all be¬
cause the father was not lame
C most of them were not lame because the
father was not lame
D none of them was lame because the
mother’s lameness was due to an acci¬
dent
2 If John wanted to raise only purebred
black rabbits, the parents must be
E any two black rabbits
F any two black rabbits provided one is
purebred
G two purebred black rabbits
H one hybrid black rabbit and one pure¬
bred black rabbit
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3 John found out that different characteris¬
tics such as fur color and ear length are
each determined by a different pair of
genes. The two genes of a pair may both
be dominant, both recessive, or be one of
each. A recessive gene does not influence
a characteristic in the presence of the
dominant gene for that characteristic.
Assume that
X is the gene for black color and is
dominant,
X is the gene for white and is recessive,
A is the gene for long ears and is domi¬
nant, and
a is the gene for short ears and is reces¬
sive.
John now knew that whenever he saw a
white rabbit with short ears its gene pairs
would have to be
A XX and aa
B XX and aa
C XX and Aa
D Xx and aA
4 One ofJohn’s white rabbits had long ears.
From the information given above, which
of the following might represent this rab¬
bit’s genes?
E XX and aa
F XXandAa
G XX and Aa
H Xx and Aa
5 In order to learn more about living cells,
John put a very thin piece ofa water plant
on a slide and examined it with his mi¬
croscope. He saw small green bodies
moving around in the plant cells, but
when he looked at cells from a ra,bbit he
didn’t see any green bodies. From these
observations he might best have con¬
cluded that
A animal cells do not have moving bodies
B plant and animal cells are not alike
C plant cells are larger than animal cells
D plant cells can be observed in more de¬
tail with a microscope than can animal
cells




Harry decided to prepare a project on paint
and its properties for the school science fair.
6 One of the first things that Harry wanted
to learn was why paint dried. In order to
learn why paint dried he would need to
find out
E what the paint ingredients are
F how paints are manufactured
G how long it takes for different kinds of
paint to dry
H how to apply paint properly
7 Harry did the following experiments to
learn something about what causes house
paint to dry.
1. He painted a board and placed it in
the sunlight.
2. He painted a second board and
placed it where it could get no sun¬
light.
3. He painted a third board and
pressed a sheet of wax paper onto
the paint.
4. He painted a fourth board and
placed it in a bucket of water.
The next day he found that only the paint
on the first and second boards had dried
This was because
A air is necessary for the drying of paint
B air and sun are necessary for the dry¬
ing of paint
C air is not necessary for the drying of
paint
D sunlight is necessary for the drying of
paint
8 In one of his experiments with paint,
Harry painted the lower surface ofa gera¬
nium leaf. A friend ofhis said that the leaf
would die. He was probably correct be¬
cause
E the paint would injure the chlorophyll
F the paint would weight the leafdown
G the epidermis would crack
H the stomata would be covered up
9In order to learn about the effects ofpaint
on the absorption of heat, Harry tried
another experiment. He placed equal
amounts of water in each of four test
tubes. Each test tube was fitted with a
one-hole rubber stopp>er with a thermom¬
eter extending down into the water. He
numbered each test tube and treated them
as follows:
Tube No. 1 was painted with shiny alu¬
minum paint;
Tube No. 2 was painted glossy yellow;
Tube No. 3 was painted dull black;
Tube No. 4 was not painted at all.
All four tubes were placed on the same
window sill in bright sunlight. After a pe¬
riod of time all four of the thermometers
were read. Which tube probably had the
highest temperature?
A Tube No. 1
B Tube No. 2
C Tube No. 3
D Tube No. 4
10 From the experiment above, it would be
reasonable for Harry to conclude that
E aluminum would make a good house in¬
sulation material
F house insulation should be a yellow color
G blackmaterials make the best insulators
H clear plastic would make the best insu¬
lator
11 When Harry finished setting up one ofhis
paint experiments, he found that he had
spilled paint on his pants. To remove the
paint he would need to use a substance
which would
A cause the paint to dry faster
B color the paint to match the cloth
C spread the paint out over a large area
of the cloth
D dissolve the paint
Go on to the next page.
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Questions 12-14
Tom and Betty were driving to the moun¬
tains with their parents. As they approached
the high mountains, they noticedmany changes
in the countryside.
12 Tom and Betty noticed that there were
places where there were rows of piled up
rocks of about the same size. They tried
to decide how- the rocks had come to be
there. Which of the following is the most
likely explanation?
E Earthquakes shook the rocks loose from
the mountains.
F Water rushing down the mountainside
carried rocks, and as the water slowed
down the rocks were deposited.
G The rocks had all rolled down from the
mountains.
H The strong winds of a hurricane had
piled up the rocks in the path of the
storm.
13 The children had a book with them that
told about the earth in ancient times. On
one page there was a diagram that showed
the extent of the last great ice sheet on this
continent.
14At one place where the road was cut
through rock, Betty noticed that the rock
appeared as illustrated below.
■< ^ mile >
Which of the following best explains this
rock structure?
E Igneous materials often solidify in this
form.
F This structure probably indicates that
once-horizontal layers of sedimentary
rock were folded by pressure from the
earth in that region.
G This structure was probably formed by
the forward edge ofan ancient glacier.
H This structure is probably the remains
ofan ancient mountain peak.
Extent of North American Ice-Sheet
They concluded from the diagram that
A glaciers covered all of the Uhited States
B glaciers came nearly to the northern
boundary of the United States
C glaciers came down as far as the Mis¬
souri and Ohio Rivers
D glaciers came as far as the Gulf of
Mexico qq on to the next page.
Questions 15-20
Tom planned to become a farmer and his
father encouraged this interest by giving Tom
a part of the garden to use for studying plant
life.
15 Tom wanted to find out what effect ferti¬
lizer has on garden plants. He put some
good soil in two different boxes. To box A
he added fertilizer containing a large
amount ofnitrogen. To box B he added
fertilizer containing a large amount of
phosphorus. In each box he planted 12
bean seeds. He watered each box with the
same amount ofwater. The most serious
omission from Tom’s experiment was a
box of soil with
A both fertilizers added
B neither nitrogen nor phosphorus ferti¬
lizers added
C several kinds of seeds planted
D no seeds planted
16 Tom remembered the story ofhow the In¬
dians taught the Pilgrims to bury small
fish in the rows ofcorn seed. He asked his
father, “How can fish planted with com
seed help corn to grow?” Which is the cor¬
rect answer?
E Corn grows better on fish than in soil.
F Insects in the soil live on the dead fish
and will not eat the corn seeds.
G Earthworms are attracted by the dead
fish and thus the soil is kept more
porous.
H Decaying fish put into the soil contain
substances needed by the plants for
growth.
17 Tom knew that green plants make their
own food. He knew that when the plants
make food they must use all of the follow¬
ing EXCEPT
A sunlight




18 When Tom’s father asked a friend in an¬
other state to send him some plants for his
garden, the friend said he would, but that
the plants must be inspected by the United
States Department ofAgriculture. Which
one of the following best explains the rea¬
son for this regulation?
E To ensure that the plants will grow well
F To prevent insects fi*om spreading to
other areas
G To make sure that people get only those
plants which will produce well
H To make sure that the seeds are suitable
for the climate
19 Tom went out to look at his garden dne
evening after a hot, dry day. He noticed
that the leaves of the lettuce plants were
wilted. What is the most probable ex¬
planation for this condition?
A The plants gave offmore water than the
roots took in.
B The plants were being eaten by insects.
C The plants were not able to get enough
carbon dioxide.
D The plants had given off too much oxy¬
gen.
20 Tom was told that he should plant rad¬
ishes in the dark of the moon or they
would all “go to tops” and the size of the
radishes would be quite small. Which
one of the following could he do to deter¬
mine the tmth of the statement?
E Tabulate the opinions of ten experi¬
enced gardeners on the effect of the
phase of the moon on plant growth.
F Plant some radish seeds at different
phases of themoon and compare the size
of the radishes when each was four-
weeks old.
G In a gardening book, read about rad¬
ishes and how to plant them.
H Inspect carefully radishes that are grow¬
ing in several different gardens.
Go on to the next page.
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Questions 21-26
Helen received a camera for her birthday.
While she was learning to use it, she tried sev¬
eral experiments.
21 For one experiment she obtained three
light bulbs: a 25-watt, a 50-watt, and a
100-watt bulb. At night she set up her
desk lamp on one side of the room and
aimed her camera at the lamp from the
other side. She then took four pictures of
the lamp. One was taken with the lamp
out and the room dark. For the other
three, she turned the lamp on and used a
different bulb each time. When Helen ex¬
amined the pictures she had made, she
found that they varied from completely
black to bright white. She correctly de¬
cided that
A the black print was taken in total dark¬
ness
B the black print should have shown a
faint image of the lamp
C the 100-watt bulbwas not bright enough
to give a picture
D all of the prints were underexposed
22 Helen reasoned that if the brightness of
the light were important she would have
to adjust her camera to the light situation
whenever she took a picture. The best
way for her to do this would be to
E stand closer to the subject or farther
away from it, depending upon the
amount of light
F change the lens
G set the exposure time
H put her camera on a tripod
23 Now she wanted to know if there were any
other way to adjust her camera to the
light-brightness situation. She decided
that it would be best to
A change the size of the lens opening
B use a filter
C hold the camera higher
D shade the lens opening
24Helen’s camera was called a fixed-focus
camera. She did not know what this
meant so she looked it up in a book. She
found that with this type of camera she
could
E use only one kind of film
F not vary the exposure
G get good pictures at all distances except
close up
H take pictures only in sunlight25One day the railroad company announced
to the public that a new diesel train was to
be put into operation. This train would
run throughHelen’s town, and she decided
that she would like to photograph it. The
following diagram indicates where she





The train has just reached the signal tower
shown in the sketch. Which of the four
positions would probably give her a pic¬





D Ppsition D26One bright sunny morning Helen tried
to take another picture of a moving train,
hut it came out blurred. In order to take
clear pictures of moving objects she de¬
cided she would have to learn more about
the
E .relation of brightness to the speed of
moving objects
F proper exposure time for different de¬
grees of brightness
G proper lens opening for different degrees
ofbrightness
H relation of shutter speed to the speed of
moving objects
Go on to the next page.
Questions 27-30
There had been a destructive storm, and a
group of students in your science club were
discussing hurricanes and tornadoes. They ex¬
changed ideas about the number ofsuch storms
now as compared to previous years.
27 The students expressed various ideas about
the causes ofsevere storms. Which idea is
best?
A There is much land without large trees.
B The United States has tested atomic
bombs.
C Dams across rivers have formed many
large inland lakes.
D Cold air from Canada meets warm air
from the Gulf
28 The students know that tornadoes and se¬
vere storms move in certain general direc¬
tions. IfNevada bomb tests cause destruc¬
tive storms, one would expect to find an
increase in storms
E west of Nevada
F north of Nevada
G east of Nevada
H south of Nevada
29 After careful study, the students agree that
ifbomb tests cause an increase in storms,
the most likely reason is that atomic and
hydrogen bomb explosions produce
A extensive destruction
B strong ground winds
C radioactive clouds
D large amounts ofheat
Page 730The sponsor of the club got the weather
map showing conditions six hours before
the particular storm they had first dis¬
cussed. This map is shown below.
H = High L = Low
The most destructive storms that day were





Stop. If you finish before lime is called,
check your work on this part. Do not go
on to Part Two until you are told to do so.
DIRECTIONS FOR PART TWO
Part Two contains the same kind ofmaterial eis Part One. Mark your answers in the same way.




A general science class was engaged in the
study of a unit on foods. Several small groups
had been formed to make studies of food prob¬
lems. In their studies they used the table ■
shown below.
Percentage Composition (by weight) of Common Foods
Food Carbohydrates Fats Proteins Minerals Water
Apples 14.9 0.4 0.3 0.3 84.1
Bacon, lean 1.1 53.0 12.2 4.7 29.0
Beef, round 13.0 19.1 0.9 67.0
Bread, whole-grain 47.0 4.0 10.0 2.0 37.0
Cake, frosted 62.1 6.2 5.2 1.3 25.2
Candy, chocolate bar 57.7 33.5 6.0 1.7 1.1
Crackers, soda 72.7 9.6 9.6 2.4 5.7
Dates 75.4 0.6 2.2 1.8 20.0
Egg 0.7 11.5 12.8 1.0 74.0
Ham, smoked 0.7 25.0 19.5 5.8 49.0
Jellies 65.0 0.2 0.3 34.5
Milk, whole 4.9 3.9 3.5 0.7 87.0
Peanut Butter 21.0 47.8 26.1 3.4 1.7
Potatoes, white 19.1 0.1 2.0 1.0 77.8
1 One group reported on their study of car¬
bohydrates. Which of the foods in the






2 The same group reported that carbohy¬
drates are very important in the diet.
Carbohydrates and fats furnish energy.
The food which supplies the highest total
percentage ]of fat arid carbohydrate is
E frosted cake
F chocolate candy bar
G wholemilk
H soda crackers
3Another group reported on food preserva¬
tion. They told the class that by using the
table they had figured out how much 100
pounds of raw eggs would weigh if all the
water were taken out of them. Which of





Go on to the next page.
4 A third group studied certain diseases
commonly associated with foods and diets.
They reported that some of these diseases
affected people whose body mechanism
had failed in one way or another. One of
these is sugar diabetes. However, people
suffering from diabetes could continue to
live quite happily if they had shots of insu¬
lin when needed. This would indicate
that insulin is
E an antibiotic produced by the body
F a secretion usually produced by the
body
G a heart stimulant produced only in the
human body
H a drug not produced by the body
5 This group also reported that many years
ago sailors often developed skin sores and
bleeding gums when they were at sea for
a long time. Which of the following head¬
ings should be added to the preceding
table to give information concerning foods




D None of these
6 Helen suggested it might be interesting if
they could find out what eating only one
kind of food would do to them. After more
general discussion, they decided that of
the following the best way to show the ef¬
fect of a diet consisting only of carbohy¬
drates would be to
E have two boys volunteer, one to eat only
carbohydrates and one to eat a normal
diet
F have two students bring in their pet cats
and put one on a carbohydrate diet and
one on a normal diet
G take a mouse and a rabbit and have one
on a carbohydrate^diet and one on a
normal diet
H raise two hamsters from the same litter,
one on a normal diet and one on a car¬
bohydrate diet
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7 Another group told the class that cooked
vegetables are not as nutritious as the
same kinds of vegetables uncooked. In
order to provide evidence for this state¬
ment, which of the following would be
the best thing for a scientist to do?
A Comparing the weight of vegetables be¬
fore and after they are cooked
B Comparing the color ofcooked and un¬
cooked vegetables
C Testing cooked and uncooked vege¬
tables for their vitamin content
D Testing for vitamins the water in which
the vegetables were cooked
8 This group also did a demonstration for
the class. They took equal samples of
bread, milk, apple, and bacon and burned
them. The class noted that the bacon
burned longer and with a brighter flame
than any of the others. This would show
that bacon
E is a protein
F is a carbohydrate
G is a good source ofvitamins
H contains much stored energy
Questions 9-14
Tom’s brother, who worked on an atomic
energy project, gave Tom a book which ex¬
plained some of the basic principles involved
in modern physics.
9 Tom read that Marie and Pierre Curie
discovered radium after long and difficult
work. Besides its importance in providing
a useful weapon against cancer, the dis¬
covery of radium was also important for
many other reasons. Of the following, it
is LEAST important that the discovery
of radium
A demonstrated that some atoms spon¬
taneously release energy
B provided laboratories with another
source of radiation
C stimulated studies which led to the
atomic age
D provided a practical source of heat
without combustion
Go on to the next page.
ProportionfO iginal RadioactiveM terial
TIME (1 unit = 1 half-life period)
10 In the book, Tom found the graph shown
above. This is a graph to show how a
radioactive material loses part of itself
over a period of time. This is true because
a substance which is radioactive changes
into other substances as it decays. From
^ the information given in the graph, which
one of the following statements is correct?
E This graph is made for a particular ma¬
terial.
F Half of the active material is gone in
half of the life time of the original ma¬
terial.
G About one-fourth of the active material
will be left at the end of two half-life pe¬
riods.
H If the graph continued farther, it would
show the time when the active material
is all gone.
11 Graphs like that shown above have many
important uses. For example, suppose a
nuclear bomb had been exploded. Scien¬
tifically trained persons would go into the
blast area and try to determine the kinds
of radioactive substances remaining.
Graphs like the one included here could
be used. Which of the following is the
most important use of the graph in the
above situation?
A To determine the kinds of materizJs
used in the bomb
B To determine howmany people died in
the explosion
C To tell the people how to dress to pro¬
tect themselves
D To determine when the area would be
free ofdangerous radioactivity
Page 10
12 One chapter in the book gave four impor¬
tant facts:
1. When a uranium atom is split into
pieces, the combined weight of the
pieces is less than the original weight.
2. Splitting an atom gives oflf particles
which can split other atoms by hit¬
ting them.
3. If atoms continue to be split by par¬
ticles from other split atoms, a chain
reaction results.
4. Matter may be converted into en¬
ergy.
On the basis of the information above,
which one of the following statements is
most likely to be correct?
E Uranium will cause explosions.
F When uranium atoms are split, energy
is released.
G Without uranium, the production of
atomic energy would be impossible.
H Ifa chain reaction were not controlled,
all substances would be destroyed.
13 Tom wanted to develop a project for
school in which he would study the rela¬
tion between plant growth and various
plant foods. He thought that he could use
some of the knowledge he had acquired in
the study ofatomic energy. Which of the
following should he do to learn the most
about plant growth and plant food?
A Grow some plants, water them with
water which contains a mixture of sev¬
eral radioactive fertilizers, and check
them with a Geiger counter.
B Grow some plants, mix several radioac¬
tive fertilizers into the soil, and check
the plants with a Geiger counter.
C Grow some plants, spray them with
radioactive water, and check them with
a Geiger counter.
D Grow some plants in samples of soil
with a single different radioactive sub¬
stance in each sample, and check the
plants with a Geiger counter.
Go on to the next page.
Page 1114From magazine articles about atomic
power plants, Tom learned that the
atomic reactors had been built near rivers.
He thought they had been located near
rivers so that the river water could be used
to cool the reactor. Which of the follow¬
ing statements supports this idea?
E Control rods are made of cadmium
which absorbs heat.
F Graphite is a form of carbon which can
withstand high temperatures.
G Nuclear fission releases large amounts
ofenergy in the form ofheat.
H Gamma rays can be converted into heat.
Questions 15-18
Sue had noticed that the newspapers had
many stories about automobile accidents. She
knew many of the safety rules, but wondered
what the reasons were for some of them. One
day Sue stopped at the police station and asked
a policeman if he could tell her the reasons for
some of the safety rules.
15 The policeman told Sue that he could
show her why some accidents occur. He
pretended he was going to hit Sue in the
face. She blinked her eyes and pulled
back her head. The policeman said that
this showed
A how the eyelids work
B how the muscles are used in moving the
head
C how the eyes see things
D how the nervous system operates
16 When Sue was not aware ofwhat the po¬
liceman was doing, he hit a desk sharply
with a book. The loud noise startled Sue
and she jumped. This experiment showed
Sue that
E the ears are very sensitive and noise usu¬
ally causes pain
F the muscles act very quickly
G some things are done without thinking
H people can think extremely fast
17The policeman told Sue that her jumping
was a reflex action. He told her that many
things she does are reflex actions. Which
one of the following is NOT a reflex ac¬
tion?
A Opening and closing the iris of the eye
with sudden changes of light
B Falling over or tripping on a stone
C Ducking when an unexpected shadow
crosses your path
D Putting your hands up to your face and
head when falling
18 Sue looked at a chart which showed
how far a car would go before stopping if
driven by people having different reaction
times. If a driver with a reaction time of
two seconds were driving at 30 miles per
hour, how far would the car travel from
the time the driver first saw an obstacle
until he started to apply the brakes?
P 30 X 5280 X 2“
60x60
feet
5280 X 60 X 60
2x30
feet
— 2 X 30 X 60 X 60 r ,®
5280
H 2x30
5280 X 60 X 60
feet
-3B
Go on to the next page.
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Questions 19-24
Harry’s boy-scout troop was going on a
week-end camping trip. Harry had been told
to bring a flashlight.19During the first night in camp Harry
awakened and reached for the flashlight.
When he turned it on, it gave only a red¬
dish glow. The reason was probably that
A the bulb had been used a long time
B there was a short circuit in the flashlight
C the flashlight had gotten damp
D the batteries were becoming weak20The camp counselor let him borrow a
flashlight and gave him three batteries to
put in it. Which diagram shows how they
should be arranged in the flashlight?
21 Harry wondered how a flashlight produces
light. He thought of several possible ex¬
planations. Which explanation is the most
nearly correct?
A The batteries release electricity which
has been put into them.
B Chemical action in the battery produces
electricity.
C Flashlight batteries produce magnetism
that lights the bulb.
D The bulb lights when electrons become
heat energy.
22 Another boy had a flashlight which gave
a bright light for a little while but gradu¬
ally dimmed. Each day the flashlight did
the same thing. The most likely reason for
this occurrence is that
E the batteries were dried out
F the batteries heated up while the flash¬
light was being used
G the moisture in the air restored the bat¬
teries
H certain chemicals in batteries cause bat¬
teries partly to restore themselves
23 Harry wanted to show one of his new
camp friends his electric train when they
got home. He noticed that the hght in the
engine headlight had burned out. He took
the bulb out and saw that it had “6 volts”
stamped on the base. He got a flashlight
bulb and noticed that it had “3 volts”
stamped on the base. What would hap¬
pen if he put the flashlight bulb in the
engine headlight?
A The bulb would probably flash and
burn out.
B The bulb would probably burn, but
with a dim, reddish light.
C The bulb would not light at all.
D The bulb would Ught only when he ran
the train rapidly.
24 Harry knew that the house electricity was
110 volts. He noticed that his electric
train had a control box which was
stamped “25 volts.” He wondered what
was in the control box that changed the
house voltage so it could be used to run
the train. If he took it apart, he would
find that the control box had in it
E a rectifier tube
F a series ofmagnets
G an amplifier tube'
H several coils of wire
Questions 25-30
While at summer camp, Henry and Doug¬
las were working on their Boy Scout merit-
badge requirements in astronomy. They had
walked up a hill near the camp where they had
a good view of the sky.
25 The boys began to talk about what stars
were like. Douglas said that he had heard
several ideas expressed. Which one is
most nearly correct?
A Stars are like our sun.
B Stars are really hke bright planets.
C Most of the stars are like nebulae.
D In some cases, stars are distant moons.
Go on to Iho noxt pogo.
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26 The boys saw a meteor in the sky and
thought of several possible reasons why
most meteors burn up before reaching the
earth. Which one of the following reasons
is correct?
E The heat from the sun is intense enough
at several hundred miles from the earth
to burn them.
F Friction between meteors and the air
produces much heat.
G The radioactive material in meteors
produces much heat.
H Meteors are made up ofhighly combus¬
tible material.
27 Henry mentioned that the temperature of
the meteors may be several thousand de¬
grees centigrade. Douglas wanted to know
the difference between the Fahrenheit and
the centigrade temperature scales. Henry
would help Douglas most by explaining
that
A the Fahrenheit scale allows one to meas¬
ure a wider range of temperatures than
does the centigrade scale
B because the Fahrenheit degree is smaller
than the centigrade degree, the two
scales can never read the same at any
temperature
C both scales are based on the boiling and
freezing points ofwater, but the num¬
ber ofdegrees between these two points
is different
D the’ centigrade scale is more accurate
than the Fahrenheit scale
28 Henry looked at the diagram shown above
in a booklet his leader gave him.
If the planets all travel at the same speed
in their orbits, which planets have a
shorter year than our year?
E Mercury and Venus
F Mars and Venus
G Pluto andJupiter
H Mercury and Mars






30 As the earth travels in its elliptical orbit,
the seasonal changes in temperature are
chiefly the result of the
E varying distance between earth and sun
F inclination of the earth’s axis
G elliptical shape of the sun’s orbit
H variation in the amount of radiation
emitted by the sun
If you finish before time is called, you
may check your work on either Part One
or Part Two.
Name Date Class
Statements 1 to 3 refer to the diagrams below. Place in the right the letter of
the term that best beat completes each statement.
1, A compound leaf is shown in diagram
a. A c, C
b. B d« D
<C
2, The leaf in diagram A is of
a. a maple tree
b, a willow tree
c. an oak tree
d, an ash tree
3, Cones would be found on a tree whose leaves are diagramed in
a, A c, C
b, B d. D
Select the letter of the term that best con5)let€S each statement,
A* The green coloring matter in a plant cell is the
a. Chlorophyll c, cellulose
b, coccus d, veins





6. Air enters a plant through the air spaces of the
a. leaves c, chloroplasts
b. flowers d, roots
7, In sunlight, green plants make sugar from
a, nitrogen and starch c» carbon dioxide and water
b. hydrogen and carbon dioxide d, starch and water





9« In flowers, pollen is pa*oduced in the top of the
a. ovules ' c» pistils
b, petals d, stamens10,Some harmful bacteria
a, cause infections '
b* decay dead plants
c, aid in digestion
d, change cider to vinegar
11, A plant which does not produce seeds is the
a, onion c. tomato
b, fern d, spruce
12, Two trees that you will probably find growing in a swampy place
are the
a, elm and willow c, pine and cedar
b. oak and hickory d. sugar maple and beech
13, Seeds are formed in a t\jlip when the inside of the pollen grain
fertilizes the inside of the
a, gbard cell c, ovule
b, ovary d4 pistil
14, know® a- sSiAil iJfcLbing,-tilng is a plant if it
a, c-n reproduce c, responds to stimuli
b, uses food d, contains cellulose
8






15. All plants that have flowers or eonea have grovm from
a* fronds o. fungi
b, seeds d, spores 15
16. Petri dishes may be properly sterilized by
a. washing them with soap and hot water
b. keeping them in a refrigerator for one day
c. boiling them in hot water for one hour
d* soaking them in hot water for 30 minutes l6
17. Simple plants that lack chlorophyll are
a. algae c. mosses
b. pond scums d* fungi 17
Statements 18 to 20 refer to the diagrams below; select t^e letter of the
term that best completes each statonent.
4.













20. The black bodies labeled X in the bread mold in diagram D contain
a, flowers c* seeds
b. spores d* roots
21. Select? tbs thab best ooiq>let«8 «ach of the following statements. Then,
place in the ntmibered space at the right the letter that is in front of the
term.
21, Radium was discovered by
a. Albert Einstein o. Madame Curie
b. Jonas Salk d. Louis Pasteur 21
22, Yeast plants grow by forming
a. stems c. seeds
b. buds d. spores 22
23. The last of the following steps in aolviiig a science problem i#
c. doing dn ^iCperiment
b. reading about the problem d. testing the answer 23
24. If a good scientist makes a mistake, he
3>* tries to correct it 0, stops further work
b. denies it d. keeps no record of it 24
25. The term among the following that does not belong with the others is
a. evidence c. data'
b. facts d. procedure 25
26. In giving a report on snakes to your science class, it is best not
to
a, ask for questions at the end c, add interest with a live specimen
b, read a speech you have written d, speak from your brief notes 26 •••.
Read carefully the following paragraph^; then complete statements 27 to 29,
Upon hearing a friend say that he believed “aspirin wo\ild make cut flowers
last longer," a girl took two roses from abcuquet of roses and put them
in glasses with the same amomt of water in each. Then she added an
aspirin tablet to one of them, placed the glasses beside each other on a
shelf, and observed tham at regiilar times. She found no difference in the
wilting time of the roses and concluded that "aspirin does not make cut
flowers last longer,"
